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VoLume xx is 


THE FURTHER MATTERS OF THIS INQUIRY RESUMED 
PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


DR. DUPRE: Good morning, counsel. Are there 
any matters to raise? 

MR. LASKIN=: Uust One matter trom yesterday. “Dir. 
Kotin, you may recall, yesterday in his testimony referred to an 
article by Whitwell, et al, and Linda Kahn has been good enough 
tO Obtain and make copies of that article and I think we should 
PUG LG AnNto the record, aS we intendea to.do, and mark it as 
exhibit thirty-three. 


I'll just distribute it so that everyone will have 


a copy. 
EXHIBIT # 33: The abovementioned document 
was then produced and marked. 
MR. LASKIN: That's the only preliminary matter I 
had to raise. I don't know whether any of my friends have any 


preliminary matters#or not, 

DR. DUPRE: NO? May we proceed then? 

PIMaVeny dppy icodayyconmbenall Ofeall Sofeusy to 
greet Mr. Marc Trudeau. 


Mr. Unudeau has very kindly returned to offer 
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J DR. DUPRE: (cont'd.) expert testimony as a sworn 
witness. 
ty Miss Kahn, may I ask you to please swear in the 
5 witness? 
Ti MARC TRUDEAU, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 
i O- ‘Good morning -4*Mr. *frudeauzs* Betore™you gét “into 
your formal presentation, could you tell all of us what your present 
if Fe employment is? 
A. I presently work for the La Commission de la 
Sante et la Securite au Travail, a les Direction General la 
Ei Prevention a les Direction du Programm something??? 
O.V"And what@rs your “pesreren? 
ti A. (French) 
15 OF “Looking av your -curricolumevVi tae - er ~take it 
7 that you were a technical advisor to the Quebec Asbestos Mining 
Association between 1977 and 1980? 
Ae? vYesy © was? 
rt Ommeror thew two, years prion to that you, were a 
research engineer with what organization? 
Ee 20 A. I worked for what is known as the Beaudry 
Commission...it was a similar commission as the one that is held 
Bi, here...for a year and a half, before working for the Quebec 
Asbestos Mining Association. 
| OM" TGoods-*As¥r understand ity ‘you “are -generally 
25 going to deal with three subject matters in your testimony today. 
First of all, some problems concerning definitions? 
| AY “Right 
Q. Secondly, problems concerning methods of 
4] measurement, and thirdly some concerns and some emphasis on the 
importance of statistics in this whole question of measurement. 
at, 30; Is that a fair summary? 
APT4YeES* cers’ 
yi = 
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ae ee Trudeau, in-ch 

Opae Okay: 

A. I could write that down on the board, maybe, 
inorder to clarityewhatesunmary.a, Uh Olsares interested - 

Que Welljswhy done! Gyour proceed. and af we have 
tougomtorthe: board jfaby) alismeans. Wervencentcainiyegot the 
utensils to do so. 

Ae | Bute tewould ei ketitoe putiitche cutlinestheres@and 
if questions come after I put my outline on the board, well... 

O;. Goods By aldemeans: 

AS® eThey ferst athings Duwouwldy tikes Coy talkie toayou: about 
todayvirs, ae wouldel ike stor clear nips fiinstmdeninitions® 

The first thing, we must know what we are talking 
abouwtiwiso wemare momngmatoutalke abouteidetini tions like. whats 
alfa berm what Hs@respivabilemdust, Gwnatw satherconceptyortean 
aerodynamic diameter, what is asbestos, what is chrysotile. Those 
are words that need to be defined. 

Some words I can help you define, some words I may 
just say that they need a definition and it's for you to choose what 
definition you need. 

There are also other concepts that need to be 
defined. One wemtalk bout, tthe TLV. acthresnoldsinmet value. 

We may talk about time-weighted average, we may talk about 
permissible exposure limit, a short-term exposure limit, a 
maximum allowable concentration, a ceiling, or whatever other 
definition itnatemays that: eaiconite know-p wbucewia Geyer concept yorat 
we have to say something about, we have to be clear that everybody 
understands the same thing, exactly, when we employ the words. 

So as an example, if we say a mean, an average, do 
we talk about an average over an hour, over a day, over a week, or 
Over tanyeare ektmmustibes cleanin jour mind. 

When we talk about the maximum, some people define 
a maximum as a fifteen minute value, some other people define 


a maximum as a day, and some other people define a maximum as the 
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THE WITNESS: (cont'd.) length of the sample, the 


duration of the sample, and things like that. 
SOUWercOUluegO mito "hat Or a wit le. 
5 Then I would like to stress that before...the 
presentation will be aimed at the measurement first. If you 
want to talk about anything else than measurement, you may, but 
I won't make any presentation on other things than measurement. 
But when we make measurement, we must be clear 


about objectives. Why do we make a measurement? Then we set 


10 : 
up a strategy and only then we decide to choose an instrument, 


Lf thus instrument existe. Te Che instrument “doesn "exist, we 


may choose another strategy in order “to find a “new instrument, or 


we might choose to develop the instrument, the technology, so that 
the strategy that we have chosen is the strategy employed. 
15 SO; Li you want, me LO, Lf COULd talk about, as etle 
bit more about chrysotile and serpentine, the chemical formula 
and the crystallographic structure of whatever it is you are 
interested in. 

Then once the “detinrtron’ tive concept of 
definition is clear, we can talk about methods. 
20 The *fLirst= pointe Ll want to talk "about 1s the 
membrane filter method, what is known as the membrane filter 
method, which Vs analyzed by optical "microscopy, and “Pf “fl “talk 
more about what I know about the...what is Known about the AIA 
method. AIA stands for Asbestos International Association, and 
it does propose what is called the membrane filter method, about 
4 a year and a half ago. That method there is what is known as 


the, let's say, quoted best membrane filter method taking all 


the best from all the other membrane filter methods existing in 
the world nowadays. Again, here again we can come back to the 
question of definition. When we talk about membrane filter method, 
30| we must know what we are talking about because under one name 


there are many different methods. There are almost as many methods 
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THE WITNESS: (cont'd.) as there are laboratories, 
SO indeed there are a few known - like the NIOSH-I, NIOSH=E2, 
the English method, the Australian method, the French method, the 
AIA method. They are known as a membrane filter measure, but they 
are different in some respects. 

Even within the...in a country where they are 
Supposed to use one method - suppose in the United States where 
they use what is known as the NIOSH-II method, in each laboratory 
they have some minor modification that makes the method 
different. 

SO we are going to talk mainly about the AIA method. 
We are going to talk about its precision, and we are going to talk 
abouteales: accunacy s 

Precis) Onauis| definedwas: the. @iivowfshall 1 say that... 
as the propension.of .a colillection of tdata to bhemarocund<a number) 
and the more precise you are, the more the data will be collected 


around that number. 


the.accuracy: 1Siethat number Seulisi iste 4) usit#e number 
OL 1S beam sunjust poumber? maiistey s ..jiehat soretherrench texansiation 
for accurate. The accuracy is the number itself, what does it mean? 


Here, in the membrane filter method, we are 
confronting an index of measurement, but also we confront an index 
of measurement using any method, any method that measures dust 
numerically measures an index. 

That,’ s-pwhy-iweevanes goings:to talk, ai little bit about 
the transmission electron microscopy method. Again, I say THE 
transmission electron microscopy, but there are as many as there 
are laboratories. 

But we are going to talk about one transmission 
electron microscope, the one I know. It's easier for me to talk 
ADOC Sec. 

Weg.are,going tostalkvabouti at onlycifors thes purpose 


of showing that it's an index, as well as a membrane filter is. 
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- 8 - Trudeau, in-ch 
THEY WETNESS: (contd) Then sthinrdly, these are 

numerical an..et!sesayenumenical. syWesare going sto put by the 

word fiber per cubic centimeter...there could be fibers per cubic 
Gi mMetemrom wieteverssebut let casaymumMeGica Leese re swe pace sgOing to 
talk about gravimetry and all the other methods that permit people 
POuMecacUreschewelbals. .- noOtetnewribers ~eobut the dusc.. .in 
milligrams per cubic meter. Here we have BLES, ewe .couldstaik 
abouteanalvysis. gAnalysiswis ..wescould talk sabout infrared 


Spectroscopy,wwe could jtalk about titration. 3).° fet S pub bh here 
10 


we could talk about x-rays. These are analysis methods. 
But we could also talk about other methods that 


involve instrumentation that are available on the market. SO we 


are going to talk about that one... We could talk about the 
fi Tyndallometer, and we could talk about the RDM-101. 
15 When we talk about those instruments, we are going 
to talk first strategy, where are they used. 
Then...1 do not have enough space...but the third 


aspect I want to talk about, here also we could say a few words 


about the £ibrous aerosol monitor? »These abe acronyms .because 
Lels: less.longeloswrite. 

20 We could talk about what is known as the Magiscan, 
and also what is known. as the Vickers-instrument. It may ‘have 
Another name, I don't remember. 


Okay, can we erase that? 


with that, we could talk about. statistics, and,very briefly...okay, 


25 : : 
we could talk about statistics around a number when we use a method, 


and when that number is low, what does the statistics that we 
use mean. What does it mean when we talk about an average. 

As you know, an average is a statistic that is used 
when we have a normal distribution. We are going to talk about 
distribution. We may talk about the median, which is a statistic 


30 
used when we have a log normal distribution, or we may talk about 


£ Thenmenemtaurdething,, andelewoOulds LikegeOREi nash 
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- 9 - Trudeau, in-ch 

THE WITNESS: (cont'd.) a geometric mean, or we 
May talk about what they call a Sichel-Estimator. 

Team nOGerd  StacLStLcian,» but]. know Chose: statistics 
are used when we have a log normal distribution, and the average is 
used..or the standard deviation...average and standard deviation 
are used when we have a normal distribution. 

SO we are going to lookvat the Kind of distrabution 
we have when we talk about fiber concentration and see what kind of 
statistics could be used. 


The best statistic could be used when we want to 


use one number to define an area or to...what shall I say...summarize, 


GO COMDELe ae loOU OL data. 

SO along tehis,, ls cOuULG start rignt-away Wich 
definitions, if you want me to. 

Okay Gerinicions. ~The Livst. word Or .cOoncepe....0 
don't know if they are words or concepts anymore, because they 
Garry. SO;much...4 WOULG aikerto definer ror you asa fiber. 

What is a fiber? Fiber may be defined in very many 
ways, but here we are going to define a fiber as I understand it 
when we talk about dust, fibrous dust, more than fiber itself. 

A CibEOuUS GUSt (CO me 15) a particle that 1S longer 
than five microns, shorter than...what we usually use, it's shorter 
than one hundred microns, but some say shorter than fifty microns 
is useable also. For the diameter of particles, the AIA method 
proposes a maximum diameter of three microns to be used as fibrous 
dust, but the NIOSH method proposes five microns as the maximum 
diameter. 

AS a minimum diameter - this is not defined anywhere 
when we use any method. It's up or down to the limit of detection 
of the microscope used. 

I almost said resolution of the microscope instead 
of resolution. There is a difference there. The resolution of a 


microscope is the capacity of the microscope to distinguish between 
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THE WITNESS: (cont'd.) two objects that are close 
together, and it's known using green light as it is used in optical 
microscopy with the membrane filter that the resolution of the 
microscope t6eClOse tOepOInt five microns. Butethe limit of 
resolution, at the limit of detection, that is the limit where you 
cannot see anymore any particles, is about half that - point two 
five smiecrons. 

The limit of detection 1s, alpractical limit that we 
measure ourselves, that the technician uses to measure, to see if 
the microscope, the system of the microscope and themself was 
behaving to the limit that they could behave, and we have standard 
slides in order to measure the limit of detection of the system of 
the technician and of the microscope, and those standard slides...there 
were two kinds. One kind was produced by some English council. I 
can't remember the name of the English council, but there were 
hatch lines on the glass slide, and those hatchings were from 
various diameters, and at one point the technician couldn't see the 
hatches, well that was the point where the limit of detection was. 

The other slides are produced by a German institute 
on dust, and they consist of slides on which latex spheres are 
deposited and those latex spheres, the diameter is very well 
controlled, and again, it's the same process as with the hatched 
slides. When the technician cannot see some latex spheres on the 
slides, then he has reached his limit of detection. In both cases 
we were measuring about point two five micrometers as the limit 
of detection. 

the latex spheres, I think, to my knowledge, I Jake 
them better because they reproduce the membrane filter method. 

MR. LASKIN: Q. Just to come back to the diameter 
point for a moment. When you say the AIA method does not count 
fibers that have a diameter greater than five microns... 

THE WITNESS: A. Three microns. 

O- Three microns, do 1 take it that that has some 


relationship to what is respirable and what is not respirable? 
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A. Indeed. It's thought that, again, what I forgot 
to say about the fibers is that the aspect ratio, length to diameter, 
must be also at a minimum of three to one, so it is believed by 
the AIA that a diameter that is three micrometers in diameter has 
at least to be nine micrometers long, and it is believed that such 
a "particle 1S not respiranple.s It doesn't reach tne Pung. 

On Us tlat because Ofeits MengulmoL ts drameter, 
Ob a Combinacron?: 

AS Okay snow yOu want to det into the, ~Jthere are. 
again, two other concepts - respirability of dust and aerodynamic 
diameter of fibers. 

The resprrabivlieyveor dust has been described or 
modellized by various agencies that have built curves to modellize 
the interception of the dust by the nose or the bronchii, the dust 
that reaches the lung, that penetrates the lung, and the dust that 
not only reaches the lungs, but stays there. There are various 
curves because they do not modellize exactly the same thing. 

The best known curves for respirability are the 
Johannesburg curve, which is dated 1959, and there is another curve 
called the ACGIH curve - American Conference for Governmental 
Industrial Hygienists curve - and those two curves... 

O- “Can i just show you your compendium or artireles, 
woiecho Ts “exiiput enirty tour, ana if your gos costal rollrrat cade 
Ze. 

Ay Yes’: 

O17 "Are “Chese the “curves*that you are talking about? 

A. Yes, they are. These curves have been modellized 
for particles, spherical particles that have density one, and that's 
It. nats atedencsrcry™onew= For those particles or-density one, at 
Per belreved  enatetertyspercent, Of therdustethac. torqreatere tran 
five microns in diameter reaches the lung, fifty percent does not 
reach the™lung- “That is according*to the Uohannesburg curve. 


Thee other ‘curve "shows different numbers, but I think. . 
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a (comnbid. yy -andaiere Lesaye Lethinkessbecause «r'm 
not sure about it...but this curve shows about the dust that reaches 
the lung and stays there, and it's another model. 

5 O. sWhaich curve iS.that? 

Awe @lGésawould yvbe 2s onere. Lt. iwoulds.be -the tAGGIH curve, 
but, agalm, wGhis, USansagain, this 1s better derined, in the texts 
that have presented those models. They are only models that 
the dust separators tried to accommodate or they tried to fit when 


they want to collect respirable or nonrespirable dust. 
10 


But here I would like just to have a few words 
about the aerodynamic diameter, because you were talking 
previously...the first question you asked was about the diameter or 
the length. 


Well, the aerodynamic diameter is another concept that 


‘6 is defined, that has been brought up in order to help in the 
definiGeion, Of mespicrable dust. It's not a definition Of respirable 
dust. It's only-.a@ way to, a means..to compare, -.like an orange with 
a banana. What settles first? It's a concept of sedimentation 
in air, an aerodynamic diameter. It is the measurement of the 
sedimentation rate of a spherical particle. 
20 Now, to answer your first question about diameter 
and length, it is believed that the diameter of a fiber is more 
important, very much more important, than the length when we talk 
about the sedimentation rate of those fibers. 

in fact, sbhene -.c<a.fonmulas..d sthink ote s isomewhere 
in that text..we have the aerodynamic diameter is proportional to 
28 the diameter to the first power, but 1S proportional to the length 


to, the ,ne-sixth power.is’So shat as. only... .readilyin the) tormula 


we see that the diameter has much more to it, to affect the 
aerodynamic diameter. 

But again. tO..00 aa buttlesbit mur ther than athe 
30 aerodynamic diameter, it has been proposed recently...and I saw 


that in aypape cu adewread this. welt sthinks ites described. her exon 


a 
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Ae (Conteae) Ppagercl6 Of thessamenpaper here... of 
exhibit number four....we come to the impaction diameter, knowing 


that the particle before reaching any...I am tempted to say lung, 
5 but let's say any medium here, has to turn very often and it 
Carries inertia and it may settle otherwise than predicted by 
the aerodynamic diameter. 
This is one. paper. I. saw two years ago. ,i'm sure 


ies in. Well ates eapapeta bys Durke war. 10 78. 


So, thatss.about it..on respirability, and. aerodynamic 


10 : 
diameter. Do you have anything else on that? 


MR. LASKIN: m=. ,thinksDru.. Uffen has anjquestion. 
DRL UFPEN = tists Lon ao Wattle clarutication, (or 


those..ofaus whosanen, t wtamil1om, wid ih lSemed Seithat aasigqnigacant 
difference between the Johannesburg curve and the ACGIH curve, 
or are they sufficiently close that no one should worry about 
the little difference? 
THE. WLINESSs. My. point, of view on,.that. is, that. they 


15 


are sufficiently close. They carry different concepts, but again, 
when we want to work with those curves to see what...those curves 
were drawn in order that we build dust separators that would do 

20 the same, that would collect the dust as the curve wants us to 
collect the dust. So there are various dust separators that exist, 
Or, AS Jim, told sadlitreaters, vertical el litreaters.- cyclones, 
impacters, vertical impacters. There are many dust separators. 
They try to modellize those curves, but they modellize Ne ef) 8 EE 
since it's a model of a model, and since the measurement is not 

S done in the same way, and since we do not know exactly what goes 
on.in. thes lung,.the. models. that tare, built,- dike whe cyclones 
and the @llitreaters — are -ws4f WOU, bud dG. ascurves, Orthe cyclone, 
and you don't know which curve it should apply to, you won't 
know beforehand. But the fact is that when the cyclones were 

30 puilt,. the, dust separator called a cyclone,, which 15 much...1 


talk about a cyclone because it's much used here in North America 
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- 14 - Trudeau, in-ch 
THE WITNESS: (cont'd.) for other purposes than 
asbestos dust - for silica dust, as an example. It's believed that 
the cyclone is a model of the ACIGH curve. 
5 ThemalwitreatOn, pabcicularly. che, NOLlaOneak 
allatreator, was DULG mainly to correspond to the Johannesburg 
curve. 
Now l'm working on memory, but Eo mignt say “that 
since we are...since the subject is asbestos dust and since we do 


br not deal, when we talk about asbestos, with dust separators, I 


really never got into that subject very much...0f dust separators. 


DR. UPEFEN@ =lomclabiry this just. a ittulog or, wit 


I made a measurement one way and used the Johannesburg curve, 
and you did it another way and used the ACGIH curve, would it be 


important or not matter that we were able to Cranslate™ from the 


15 One eo ene Cine Would Te Demi islontcicant Ol... 

THE WLENESS:) My OOINi1On 15...and Lt So an sOpin2On Mow... 
I never made the measurement myself or I never saw any data 
comparing the two, but my opinion is that it would be insignificant, 
negligible. 

DR UFPEN: Dison eae. 


ay THE WITNESS’: | This) is) my Opinion. 
But again, it might be that somebody really compared 


thateusing the —ewo models. and saw slgniticant ditterences, bute ie 
never even occurred to me to look at such data since when we 
measure asbestos dust the separation is not made at the sampling 
os time, it's made when we analyze the dust, because it's a modus 

of separation when we decide to measure the dust of a certain 


length and a certain diameter. It's a decision that we take. 


First maybe it's a decision that is taken in order 
of...respecting the respirability of the dust, but it may also be 
a measurement that is taken in order to measure the, as precisely 


30 as possible the index of concentration measurable. 
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DR. UFFEN: I have another little question, Mr. 
tie Were 

THE WETNESS s20Oh, eves paabsolutely. 

5 DR. GEREN Leys s)uSt ato rclarity -something... 

MR. LASKIN: Sure. 

DR. UPBEN syevou sre iermred to-cthistormula on page 
216, of the aerodynamic diameter. 

THE WITNESS: Right. 

DR. .URBEN: «vAtuthe «end of the iformula there is a 


10 factor K, called the shape factor. 
THE WITNESS: Yes. 
DR. .UFFEN: 7 Catinthat »shape factor change by a few 
percent, Or Cangit Ghange bystactors of two or three or four? 
THE WLENESS: (2 thinks. 2you taskea very good) question. 
The facton~eK / abeingea (shape factor,a—l talways-neardsethat.that factor 


of K was between one and three, so it's not an order of magnitude 
difference. But it's significant. Between one and two there is 
one hundred percent difference. 

But why in some cases K is egual to one, and in 
SOMemOENeRaCasSeS 1s equalsetettiwo, Limvafraid I cannot answer that 
20 question. 


MR. BASKSN: B@OweWhiatadoes wi terefersto? ss What isa 


shape factor? 


THE WITNESS: A. Again, to my knowledge, a shape 
factor would mean...it doesn't mean more to me than it would mean 
to,you,- shapes factors. Maybe whenethepdusts«is a particle sshape, 

23 Spherical shape, Gheeshape factor would be one. But, again, if we 
deal with spherical-shaped particles, this formula as itself 
wouldn't apply, sSbhecause \thisstermulas.ispgood,for fibers, fibrous 
quse. 

OzewWell, fon example... 

30 A. What you are asking me, in fact, you are reasking 


the question that Dr. Uffen just asked - why would K equal one and 
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iz A. (cont'd.) why would K equal three. 
Q. Can I try just a hypothetical example, and you 

lz tell me whether I"m completely off base or... 
5 A. You are going to confuse us completely. 
ii On PrOopan Ly, 

AS. LI mestunbling around right now. 

Q. We've heard, for example, that the amphiboles 
i tend to be narrow, straignt fibers, chrysotile fibers tend to be 
curly fibers. Is that a shape factor that might influence this 
i 


10 K figure? 


Ro Sle Mighty be. but 2 t  7ust michts..you. nave 


1, another explanation that 2 didn't think about. 
Oe Whats that 2 
{| Ae pone wSOrmMevese fOr she cCibers Like voussay, 
ae tne chrysotile fiber is curly, which is a fact. Thesamohibole 
Fibers; mainly the amosite fiber, is a straight fiber. It May ack 


may have something to do with that. 

Ow heat is che question I. was *trying to Get at. —~So 
that that difference 1s onesot the Tactors that may determine 
whether the dust is respirable or not? 

20 A. It may, yes. 

Ol --sUiemULrenemay WantstO. <Ollow itoup...bue 
just one other question so I'm clear. I take it this aerodynamic 
diameter, which according to the literature and according. tomwhiat 
you have written will determine whether the dust is respirable, 
depends more on diameter than length, but looking at. the formula, 


2° length is also a factor? 


factor. Ifewe hadgro lasteractors by importance, che main 
important factor, most important, would be diameter, and then 
Length as.a factor. 

30 QO. And shape? 

A. Andi the shape. If the K factor there is what 


fe A. it is indeed a factor, but it's not the main 
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- 17 - Trudeau, in-ch 
A. (cont'd.) you say. Yes, indeed. 
BUC Again, lomiont paddsoOr readda, that this formula 
doesn't contain the idea of impaction diameter, which is a new 
9 idea that was brought up in 1978, and I don't know what happened 
to that idea since then. 
On Ll Mescnry tOstake s/oueaway from your topic, 
Mr Trudeau. 
Aap Lie Swokay-. 
I just want to say again aerodynamic diameter is 


10 
rate of sedimentation. 


50, rf we go back tol..is it okay about respirability 
and aerodynamic diameter? 

We could talk about that again, about words and 
defining chrysotile as a fibrous serpentine mineral, and I just 
15| want to say, because it's going to become important later, that 
all the serpentine, they all have the same chemical formula, which 
is hydrated silicate of magnesium. If you want the complete 
formula, t could write if down for you, but, i'm sure you've isead 
Tt beronre. 

We've seen it. 


On 
oh A. Okay. 
ars 


I don't suppose I remember it, but I've seen it. 
A. The chrysotile and the serpentine share the 
exact same chemical formuia.| They do not only share the™ same, 
exact chemical formula, they do share the same crystallographic 
structure and this also will become important when we try to 


25 
analyze the dust, separate the serpentine from the chrysotile. 


Ow Can you just briefly describe what that 
structure is? 

Aweiourely... \ Now; eb ld cuse alimodel, because 11.3. 
okay, all the serpentines are layer shaped crystals, and it's a 
30; layer like a piece of tablet paper. One piece is the magnesium 


iaVeh yet ilewOLUe te pt eCemtoetChemsilica (avers. and then tine 
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- 18 - Trudeau, in-ch 

A. (cont'd.) magnesium layer, and then another 
SUlicawlayer,sandsone on toOpeon thevotner. Thats true: for all 
the serpentine. 

Now, for the chrysotile fibers... 

MR. LASKIN: I think Dr. Mustard is suggesting we 
might benefit from the blackboard. 

DR. MUSTARD: No, no. We have the material there. 

MR OAS ON: S°On, that Ss bricgnt.. At vlong, last. 

THE WITNESS: Okay, here we have...what is seen 
as white here is the fiber. What is seen as greyish-black is 
a serpentine. There is other things, other minerals than 
serpentine in there, but it's mainly serpentine, and the 
serpentine called iizardite,, and it's not. fibrous. 

SO the only ore that is in that piece here is the 
fiber that ~shiould be on Vvour nignt..§ On your lett its tne 
monfibrous, lizardite. 

So here, when we describe chrysotile, we have a layer 
Gf "MgO, and fon those who know about, a little bit about 
crystallography, it’s octohedrons of magnesium oxide and under it 
there are scetranedrons OL silica. As Idraw the silica layer 
shorter than the magnesium, SO in order that tt fits together, 
Tesbends .) sHere- the liaison is. bystne water, tne OH that are sin 
the formula. 

So it bends, and bending like that are layered 
together. Now, let's suppose that this here is a model of that, 
so all the layers bending, we get what we call the fiber, and 
this is a chrysotile fiber. 

Now f£or lizgardite, because there is a4 Mittle bit 
of substitution here, maybe potassium or calcium or whatever, or 
aluminum, and here because there's a little bit..-not much, maybe 
traces Of aluminum rep loacingatne -siltea ss the laver seas big...tie 
down layer is as big as the top layer, so the serpentine doesn't 


have Che Cendency to curl.” That's the explanation, 4a quack 
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THE WITNESS: “cont“d.) explanationsofathe 
difference between lizardite and chrysotile. 

Now, in between the two there is the one that doesn't 

5 know if it should bend or if it shouldn't bend, and that's the 
antigorite that goes that way. 

So that's about it for the serpentine, and I wanted 
to talk briefly about that because it gives us, when we will talk 
later about gravimetric measurement of the dust and about infrared 
Spectroscopy and x-ray diffraction, this property of having the 

10 same chemical formula and this property of having the same 
crystallography structure will be less problem. In fact those 


methods here in Quebec...here in Canada...cannot be applied because 


weshaveschrysotileyandsserpentinesdust<) , Ors if) theyecansbejapplied, 


1t"s applied withagreatadifficulty. 


Deel 
ia 


MRERGASKINGbeSonnhsorty; DreeUifen? 4s Goeaheads 
15 : 
DR. UFFEN: We were going to ask the same thing. 

That doesn’t apply tosecrocidoliter 


THE WITNESS: ~NO,, no. 


MR. LASKIN: We were going to ask the same thing. 

THE WITNESS: The amphiboles, they are not the 

20 same chemical formula and they are not the same SErUCEUrEesNSsO 
theyamayebe diffterentiatedsneasily fromichrysotaless Ifdon’tirecall 
thesformulasofecrecidolite orhof amosite, but being. @candi.alsorthe 
reason for the fibrous shape of the amphibole is totally different. 

Here we talked aboutystructural reasons. The 

amphiboles? felt4yskagnace color for Crocidolite, anyway. 

25 DR. UFFEN: Not enough royal blue. 

THEEWITNESS:Gethe amphiboléstwand that simainly..= 

heregwe ane gounggtos.,.we@could!talkeaboutealImthevother, awhat 

all the other fibers that consist of asbestos. There are fibers 

that are not asbestos at all or that are not amphiboles. I've 

seen a paper produced by McGill University, and Neil went there 


a year or two ago, and he showed that there were more than one 
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| - 20 - Trudeau, in-ch 
| THEPWLINESS: (cont ’d.) "hundred minerals that 
could respect the definition of the fiber that I gave before. 
| But when we talk asbestos, we talk mainly of serpentine and 
5 amphiboles, and all the other asbestos - that is crocidolite, 
| that is amosite, which are the two most important amphiboles - 
| but there are others, like anthophyllite, tremolite, actinolite. 
| They are all the same, again, similar structures. Not the same 
i erystal structures,9 °They aresdifterentiable by x-ray diffraction 
and they are also differentiable by chemical analysis. They do 
10 not have the same chemical formulae. But the reason for them to 
be fiber shaped is by cleavage. They cleave, they break, and 
the particle breaking, it breaks and it gives you a fiber, and 
that's the reason why they exist as such, as fibrous shaped. 
There are, again, many amphiboles that break without 
a giving a fibrous shape. The amphiboles consist of a very large 
group of minerals. 


MRAOLASKINe@eO. PeWhathaccounts ror eine fact that 


they are straight? 

THE WETNESStueAs® AgarmnSforsthe- = .crocradolzte is 
NOt stravghts® Sl’menappy thatevou asked that question that way, 
20 because I couldn't have said why crocidolite is not straight. 
Ivcan ‘t@saystoryoutwhy lameosite is straight, "because 1f “amosite. 2. 


suppose that is an amosite fiber...by the way, just for the record, 


amosite stands for Asbestos Mines of South Africa, I guess, but 
all minerals fintishawilthe ite okay, and “amos 1s becaltise it 


comes ~EromeSouth Africa. 


= When you want to bend that particle...suppose you 
want to bend it...it won't bend. It would break and you are going 
to have two particles, and that's the reason why if they are 
straLrghvysit doesmuvebenay 
OUMaNow, Whats about rcrocidolitte? 
30 A. Sele done eknow sit thas probably some property; 


chemical or structuraltonuoverty that "permits “1t *towbend, for a 
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AR (Cont'd. )) =teescons that I, dom Uo kiow. 
DR. UFFEN: The one noticeable difference so far 
has been that crocidolite has a sodium atom, whereas the amosite 
5 and actinolite don't, if I remember correctly. Could it be that? 
THE IWLINESSs |») NO, no. § Lt -s notethat simple. 
Crocidolite is a member of what we call the solid 
solution of minerals, from one end to the other. Now you are getting 
me into mineral names that I don't remember, but it's a solution 
between something like nebeckite and something else, and in between 
ny you, have the chemical: formula whicn,”*in that CcChemrcal™sotuticny, 
all the minerals will have the same crystallographic structure 
and changing, like replacing=a sodium £Om a DOUadSsSiUum, “andvir=you 
have just «a Little bit of sodium, 1t's one name, TE you hav 
little bit more, it's another name, if you have more and more and 
15 more, 1t°S another name. Buterc:s within a solid Solutren: 
Amosite is also within another solid™ solution, 
and in fact the amosite, when 12 rs not produced as” an” asbestos 
fiber, 1c iS Called -oriunerite. Ana ane Gounerite 1s One iM oc. 
or not one M, but in the middle of a solid solution between 
cummingtonite and some other mineral. 
20 DR. UFFEN: The point I was getting at is this 
SubstiturLion. 1m the mampniboles Of ay bit Of Scdlunm, Oba srr ic 
iron and so on, does not do the same thing as the little bit of 


substitution in the chrysotile, which takes the bend out? 


THE WITNESS +0.) NO, exactly.) Because here” Une reason 


S for 1t to be a fiber is -a cleavage reason. “Li's a physica m reason 
of the solidity of the link between layers and the amphibole 
structure. Like, when you break it, it breaks as a surface. 

You might...everybody here might have played with mica in the 
past. Well, the mica always breaks on the same surface because 
it's easy, the links or the bonds between the elements on that 

30 surface are very weak, so it's easy to break. 


Well here, the bonds are not as weak, but they are 
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THE WITNESS: (cont'd.) weaker than elsewhere 
and the particles, so that's...they break on these planes and they 
make nice) long,) straight. fibers. 

But here in Canada, we don't deal with this. We 
don tadea lewithen tacatwa la. 

MR. LASKIN: Q. Can you take chrysotile one step 
further and tell us why when you handle chrysotile, at least the 
evidence we have heard is that it splits up into a lot of very 
Sta Livia tele sta bra lise 

THE WITNESS: A. Okay. I know what you are asking. 

When We jsee. dafuber ~itheyfibersmay look that long. 
in fact 1t is not that slong ebels wervyierare. thatea single crystal 
of chrysotile is large. It may exist, again, but it's rare. 

In fact, when we measure...and again, I'm happy that 
you asked that question because I'm going to use that fact later 
to show that even transmission electron microscopy is an index 
measurement...when we have a fiber, I'll draw it straight even 
if we know that chrysotile should be Curly; im Facto what we weve 
is not a single jeryctalj it ucwarcompositevot many <fibails., Mihat \s 
what, bie iste. astuck together. 

People that have looked at fibers with an electron 
microscope, a transmission electron Ini GrOSCODG wssaw ibrils ,.ioue 
very seldom do people look to fibers with an electron microscope 
because the preparation of the sample can break that fiber into 
many fibrils. So from one, you go to many fibrils, and that term 
fibridveis used Gnsteadicf single cuystal sand properly so because 
sometimes the fibrils are so small they are not even crystals. 

AS cueystal Wisqdetined jaca, unit Cell ithateexpands in 
three dimensions, in three directions, to the infinite. But since 
those fibrils are so small sometimes, we can't count how many 
Gelso there) are,» and, So) if wwe ican. count, atic mot unlimited,.0 t's 
limited, and it's not a single crystal anymore. Being not a single 


crystaljemt doesnut, detractex=rayse sbtawi bbugivei tthe same nas class, 
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problem when we try to x-ray those fibrils. They do not give a 


pattern even if they could respond to the chemical formula of 
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Ae #.COntsd.)" vdadit fuse patterns Again, its another 


5 Chrysotile and correspond to the definition we gave before, they 
will not give an x-ray diffraction. 

So that's...does that answer your question? 

Oo wi lacO nike Eeloes ust aso. that uh understand at, 
yousare Saying ethatoa fibersofochyysoti le an vfact is made ip of 
a small number of fibrils? 
Me A. Not small number. 

Q. A large number of fibrils? 

A. A jarge number .of- fibrils, ves. 

Oe When VOUsLOOK at the. fiber jon thesontical 
microscope, you see the fiber and not the many fibrils? 
15 An What you see on. the, optical microscope is) the 
Tange fa ber. wel lhe weiber achated SaaS coonmas it. Lomlarcqer 
than point two five microns, vou see 1. 

OR ametgher 

Res SOON, aS it (seth iviner  thanspolnta two. ta ve 
microns, it goes by unseen with the optical microscope. 
20 Onegai. 

Pega acne. ObLiGal microscope... sells dO mato 
jelgysuen Tesi elohey tirektay ety 

Owes NOvw L dont want, to, Cake you out or orders bul 
gustequickiv> 2 (take i tethat ite yo. are taking that same sample 
and preparing Lt for the electron microscope, what your cuggested 
. is that in handling it and preparing the sample you are likely to 


breakup the chryscotilewtaber into those many smal) ft ibrids? 


A. I did some experiments myself with asbestos, 
with chrysotile, in water. I never saw myself a fiber. I always 
saw fibrils. It may be that some other researchers have seen 
30 fibers and not fibrils, but there are very few of them. They 


all report, because in the water it seems that all the diameters 
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A. (cont'd.) are the same and it's close to point 
Zero, Oner co Pollut zero two MLeCLOns.-<.. . when you look at the fibers 


with an electron microscope, so it's a long way from being 
Observable with optical microscopy. 

Buceagain;, i m=concluding Now, but. t= =come back to 
it later, when we measure with an optical microscope, we measure 
an index. Yes, indeed, because we cannot see all the fibers. 

But when we measure with an electron microscope 
we also measure an index because we do not for sure measure 
the same thing that was present in the volume of ore that we 
sampled - because of the preparation. 

Okay, so we've got into chrysotile, we've got into 
amphiboles. I didn't know that I was to get into amphiboles, but 
Wes Gober ntoOed tr 

But again, how do we define asbestos? To me 
asbestos is a processed mineral, a processed fibrous mineral that 
is processed for some means, and the means the producers know why 
they process the asbestos, they process it mainly to produce for 
manufacturers of asbestos cement, shingles, and whatever. 

But when we encounter in nature a fiber, I don't 
think we can call it an asbestos fiber. It's a grunerite fiber, 
it's an amosite fiber, it may even be a chrysotile fiber. A 
chrysotile fiber in nature, if it's not processed to become 
asbestos, to me it's chrysotile. It may even become dust, but 
then it's not asbestos dust, "10's chrysotrle“dust."°ILt"s not 
the same. 

The asbestos has a commercial meaning to it, and 
when LbLAsenot arcommercral taber, 168 Ss nNOl asbesros. Fihat 1s 
AcCCOrding= tammy Gelinreron. 

So that's all I have to say about these few words. 
If you have other words that we could try to define together, we 
could "go into. them, sbut I would like right away, in fact, to go 


to the concept of standards. Like, here in Canada and in Quebec, 
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Ae (cont, cd, )perspeciticalliy, because i am More 
accustomed with the Quebec regulations.. We deal mainly with the 
TLV"s, the American definition of threshold “fimit value "as"deftined 
by the American Conference of Governmental Industrial Hygienists, 
and the TLV concept is interesting except that nowadays it comes 
with so many definitions that we don't know what we are talking 
about when we are talking TVL's. 

Previously, when I first started in that field, we 
were talking about TWA's - time-weighted average, and the time- 
10; weighted averages were thought to be eight hour...they were defined 
On an eight hour basis day, forty hours a week, and the average 
was taken over eight hours and corresponded to a forty hour week. 

Nowadays, this concept of TWA might still be true, 
but again, people still work forty hours but they work on the 


basis of four days or three days, and this TWA concept is difficult 
Me to apply for certain contaminants. 

For asbestos it may be applicable because asbestos 
is believed to be a long-term contaminant, not a short-term 
contaminant. “But fOr Snort-term Contaminants... and now im gecring 
into, another subject, but ill Get out as" fast-as Pget*int burt 
20 if we talk about lead contaminants or metal contaminants, well the 
retention time is being less and we have to define the standards 
differently than before just because the work organization is 
different nowadays than it was in previous times. 


But now I'm just talking about TWA's, but there 


ALC .% 

25 Q. I just wanted to ask you one question. Is one 
of the implications of what you've just said that if you have a 
particular TLV, whatever it 1s, one, two,” that “two fibers per cc. 
based on an eight hour time-weighted average may mean something 
quite ditfterent. than two tibers-per C lc. based “on "aroun hour 
time-weighted average? 


A. It does mean something very much different, for 


a. (6/76) 7540-1171 


elIV? patabsd ons ial Ree dios 

sy ,biei? 2ac3 nb bested bled i gedw ,ylepaivesd 
-smit od? bre. /soesgve bevdpiewesmts ~ 2 AWD suods eniylad svew 
beriteb esow yors.. ened tite af Oa oetguori2 Siow eopetevs beccpia 
éprsevs aft bie .dsow & auvod yuo? .ysh eiaad aver gdpie m5 ho 
ee wed vote 6 of Sebdogwsrtes bas -excon Jipie i1sve ments enw 

jeun4d Sod Lite d#igia AWT 26 taetae> afid .ayebawon 
ei? fa. tow yadd cid eatwod yI1oO8 atow Lilae elqoec ,aiupe tne 
SestitIrin et dqoedns AW? aidd bos , evel costly sO eys5 un02 to slend 
| etrteninetace giasyen to3 viqas et 

owresde: Sseuseved eldsn. loge oc yam 42 eoteadar, 207 
mred<j+ede & fom ,snenimeditoo mrva-paod 6 9d oo Seveilod sr 
pottsap. i'l won Bes. adnan lesan wrida~ tons Yel.10d .snerimsineo 
$0Gs spk ae t a8 2p) 26 tuo sep £L*S sud.,.dpetdue xérizons ogn/ 
ae Liew \wiesnimktnos Leto to esasnieetnes Gael tuode Als2 ew 34 
pbrebast. sd, sddieb. od sad Sw Sys weed pated st emis moLinate: 
at muldax inept Mtow-sdy saveosd Sout owoted neds yltreret tit 
spamis eroivesd at asw ¢% agit eysbawon Inwro33 tb 

‘azens tod .e Ant oerae nee aan eee cs 


SP 8 


sno et OO Naw aD) aio? ons Fis 
& aysd pie pe * aie "a se 
9-9 dag: ered it en yout: «3 - lle 
Dain: ea) 7: a oe | A . ° 
aera: Ry ia oaeileek si a 
ne rie ae ee 
ive) he oF Pa ie 7 


| 
| 
| 


= 26° = Trudeau, in-ch 

A. (cont'd.) sure. Here for eight hours the 
difference is not so much, but if you talk about from eight hours 
to forty hours, to a month or a Vea Ole OULyVavGcars a tien stice 
difference is very high. You are not talking about the same 
thing because you are not talking about...you are not defining your 
standard the same way, and again, now we are talking averages. 

Wenare  cO1ng EO come. back to aVveLagesslaeter but 
we could talk about short-term exposure TILES, Which sare tit teen 
oe minutes maxiumum. But again, some people have talked about 
maximum allowable concentration, which we don't know exactly what 
it is, a maximum allowable concentration. 

Some people use that word and they think about it 


as the maximum during the sample time, so if the sample time is 


ninety minutes then the maximum is applicable on ninety minutes. 
15 If the sampling time is four hours, there is another definition: 
e€ight hours, another definition. 

Then there is ceiling value, something else. PEL - 
permissible exposure limit, that's something else. There is the 
action level. Again, there's so Many Gerinitions that ii" very 


easy to get confused and even industrial hygienists géb confused: 
20 


I say 'even'. I shouldn't say even, I should 
Say as a matter of fact we get confused...because we have too 
many definitions and the first thing we should...if we talk about 
the standard one day, and I believe in my Own understanding that 
this Commission is here to talk about standards, the first thing 
aR is to know what we are talking about, andaat Might be. that for 
asbestos as a contaminant, we need a definition that is different 


from these definitions because it may be that these definitions 


Gon tedapply ito asbestos dust... Lt may be that we need another 
concept of a normative value, and I could suggest things,. but 
the suggestions I could make are only opinions now, they are not 
30|; expertise. Because the expert that could tell VOU what kind oF 


definition the people doing work, normative work, in asbestos, 
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A. (COnt' a?) the people that should have a Sayin to 
that are toxicologists or epidemiologists. 

I don't think that an engineer can get into that. 
An engineer may go and control the dust or measure the Cust aout 
then when we have to make a relation between the dose and the 
response, we have to rely on epidemiologists and see what they 
need. 

So that's my point for concepts of normative 
strategies. If you have questions on that, I'll go right away 
into objectives and strategies. 

You do not have questions on that? 

Q. I think we'll come back to it when you get 
CO Ene poOlInt about, statistics. 

Ay “Okay. 

Again, when we measure the dust we may measure the 
dust pursuing many objectives. If you are in the POS Del Oneo rani 
industrial hygienists that wants to measure the exposure of the 
worker, you are going to set up a strategy, most SDViCUSI 7, . chat 
will permit you to take a personal sample - a personal sample 
being a sample that is taken near the nose of the worker you 
want to evaluate the exposure on. 

But if you are a dust control engineer in the 
plant, your objective...it's always to control the dust...the 
objective of...he has a general objective. But a specific 
ofjective of the dust control man”“is to see if the equipment he 
has in his plant, manufacturing or mining plant, to see if it 
behaves well and if the dust control equipment is Perlorming well. 

But for sure that man will devise a strategy 
different from the personal sampling. ’ He will probably devise a 
Frxed-station sample strategy, Or as. show shall 1 SAY. st OW 
it's not the right expression, but getting-to-the-source-of-dust 
strategy, or whatever strategy he could use. 


When we come back later to the definition of 
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A. (cont'd.) instrumentation like we talked about 
in the second part of the talk, I want to talk about APM's and 
Tyndallometers, and RDM's. We are going to talk about those 
instrumentations, introducing them with the strategies for which 
they were devised, and we are going to start with saying what we 
want to do with those instruments. 

sO that’s it. ‘Again, if you are..-now I talked about 
the industrial hygienists in the plant, I talked about the 
engineer in the plant, but if yYOuware —he manager ofsihe; plant or 
10 you are the chief of the union of a plant,. you might be interested 
in some other ways of expressing the dust count. You might be 
interested in what we call the dynamic or geographic dust sample, 
which describes the plant as a whole with one number or two 
numbers, and it's very significant for the manager to see if the 
engineers that work under him do their job well enough. 
uD There, are. various objectives... Weacoulds talk 
about that or any other objectives, 

Q. Let s.start withsthe industrialshygienists 


whose job is to take a personal sample and measure it. The 


breads tionalanstrumentstaon PFecentiv 41 take at, 1s the membrane 
6 filter method? 

A. Yes, indeed. 

O25, Can you.tell us, from your own wudgementsafrom 
working with that instrument, what its advantages are, what 
its disadvantages are, in terms of its use in the workplace? 


A. Yes, 1 Can. First, .the membrane. .fitter.as not 


25 an instrument, it is a method. It is a method that goes back to 
sampling, preparation of the sample, and to analysis. 

It is, to my knowledge, a very interesting method 
precision-wise and accurately-wise to measure the index of the 
exposition of the worker. Now I'm talking of the exposition of 
the worker...or exposure, what do you say? 


=p a Exposure. 
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A. To talk about the exposure of the worker. 

It gives an index, yes, but it is an index 
seemingly that satisfies the epidemiologists. The epidemiologists 
I've read and the epidemiologists I've talked to in the various 
meetings I went to and discussed with them, were satisfied with 
the membrane filter method as an index of exposure, in order to 
measure the response. 

Now, when we talk about the membrane filter 
method we must talk about one method and not many methods. I 
introduced before that the membrane filter method is a series of 
methods, and it goes back to 1969, when it was first proposed, 
and 1G was totally but avery Gtotally, va dutierent method=than 
what is proposed nowadays, or wnat are proposed nowadays, instead 
of -'is' , because nowadays; dgain; still; in many countries’. -.and 
some countries have even two different proposed methods. Like, 
the United States, it might be clear for the industrial hygienists 
mn thesUnwctedwStates i but tolime it’s not clears -Theytmust use 
what is known as the NIOSH-I method or the NIOSH-II method, and 
in the England they have their own method. I've forgotten the 
name) oft Metl bear tereca tMawhat wiwis™ 

In France they have their own method. In 
Australia they have the Australian Department method, and those 
methods, they all are called membrane filter. But some use the 
thirteen millimeter filter, some the twenty-five, some the 
thirty-seven, some will sample at the one meter per minute, some 
others at two, some others at one point seven. Some will use 
a idpiterent Iiquortom preparation.) in NIOSH 2t's' a mpxture "of 
what is two organic liquors called dimethyl phthalate and diethyl 
Oxalate sen Eng landertiist triacetin Mie suSstralial dis 7a "mi viure 
of acetone and triacetin, and whatever. Then the criteria, 
once the sample is mounted and ready for analysis, it may be 
that everybody measures fibers longer than five microns and 


which have a diameter less than three microns, and whatever, 
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A. (contd.) but again, sometimes...not sometimes, 
very often we get into the problem of clusters and of split fibers 
and of a fibril for one fiber, and the criteria then must be a 
little bit more specific. What is proposed by most organizations 
is a catalogue coming with the method, that the technician using 
that method must learn in order so that many technicians will be... 
the thing is to make the method as precise as possible. 

On ECC Me Lol yOUmCULE DI OO LEM.1.. 

Role PietOn back  COuMyveecxn ED Ut fOUr,) tr vou nave 
something on that. 

QO... Yes. Excepting the various methods within 
the method, which you have just told us about, some of which may 
invite more or less precision and uniformity and so on, can you 
just - taking the membrane filter methods and putting them all into 
one - can you tell us just generally what the advantages of that 
method are, along with the optical microscope? What the advantages 
of that method are in the workplace, and what disadvantages? 

Ans VCS i wOdnca Mb ML Cot myOUr Salas... wVOUle Dut 
all the membrane filter methods together and you do the best of 
them, you get what is called the AIA membrane filter method. 

PodoOm Cepresent te spersonariyv. [his .1s a method... 
yes, it is indeed. 

One Lidice Se VOUbe la Dap enir. 

DR UBPEN<) tab ten. 

THE "WLINE SS * se Wel teins tact.) would Like (fo... 
was a member of a committee that wrote that, but I didn't write 
it myself. There was a committee...if you find at the end in 
the acknowledgements, the people that helped write that method, 
very closely...everybody in the acknowledgement helped writing 
that method. They all considered it as a draft, and they all 
sent comments to the people which have an asterisk before their 
name, or after their name, and those people were responsible for 


the actual writing. 
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THE WETNESS: (conttd.) It recollects everything 
that was best in the various membrane filter methods. 

MR. LASKIN: Q. And it's the one you recommend? 

THE WITNESS: A. It is the one I recommend, indeed. 
Yes. 

AG one point.....this is about one .vyear old..and I 
think for a reference method, it is the best method available 
because it's adoptable universally. Many countries, or many 
industrial hygienists in many countries have agreed that this 
method was giving the data that was needed in order that the 
epidemiologists...and now I'm answering your question...that 
epidemiologists get the answers they need in order to make a 
dose-response relationship. 

I would highly recommend that method not only 
fOr the sampling Strategy .-si1t's a very, has a very, lengthy 
paragraph or chapter on the sampling and the strategy of sampling, 
and what do they mean as for precision and accuracy. The 
techniqe is che best technique that we could find comprling all 
the other methods, the technique of preparation, and the evaluation 
the same. 

Buty .tO.dO) (back eosyour question, wath this, method 
we believe that we can get...with the membrane filter method we 
CansJCt 1 nLOea spreci Ss On OGea.cOe fii Cclent, OL ivan atl one wa 


statistic that is mostly employed or used here, and I don't know 


LE itis thesstatistics that we should use, but we are going to 
get into that later, because the coefficient of variation is 
thescaution dividing. thess..so, sanyvwav. 

ImtlOpesMysEnGLIsh Usecourect.. Is it iokay? 

DR. UFFEN: Superb. 

THE WITNESS: But I have the feeling here that I 
translate French into kong lish , word by sword ,anyway. 

Okay mebueucociiicrentiGh variation, «that. 2s the 


standard deviation over the average, and later on we'll see what 
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THE WITNESS: (cont'd.) an average is and in what 
limits an average has, and you will see that maybe it's not the 
best way to express a collection, compile a collection of data, 
especially when we talk about dust. 

But we believe at the AIA, even with all the 
limits the coefficient of variation has, we believe that we could 
reach within one laboratory up to fifteen percent coefficient 
of variation, and within many laboratories we would hope, after 
we exchange permanent slides, point two five micrometer...twenty-five 
percent coefficient of variation. 

ine coetirctentrol Avaciatiom mayeecome f£rema..the 
difference may come:..if we use only one method and it's really 
that one method, we could go back to table six point two of my 
exhibit number four, on page 222. If we use many methods, then we 
have to collect together table six point one and table six point 
two in order to explain the differences between the techniques. 

One other wadvantage “of ithe ATA method i¢6 
precisionwise it's going to be very easy to get a high precision 
between technicians, because the slides are made permanent. So 
we could exchange them between technicians for a very lengthy 
period, and even the same technician in order to show that he 
didn” t- go into amtrend#in Satyean orn Stwomot lexpemience» hercould 
have to measure the same slides a year or two after he measured 
it at first prand control™the quality of Hismeasurement over 
the years with those permanent slides. 

By the way, the NIOSH method does not permit the 
permanent slide because the medium of the liquor medium, when it 
dries, it forms crystals and the crystals that are formed happen to 
bemirbreus., SSO <theyveare td ilericulteteadistinguish with the real 
fibers. This problem does not occur with the AIA method. 

So precisionwise, the AIA method, because the 
quality control is made easier, I would recommend this. 


Now, accuracywise the membrane filter method is 
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A. (cont 'd.) an@index, as we told@betores "tt 
measures the fibers that are larger than point two five microns. 
We have to live with that index, so much that the epidemiologists 
5 think it is the index that we should measure. 
Again, another reason why we should use the membrane 
filter method is...and now I'm going to quote one of the members 


of the dust measurement advisory panel when we had meetings two 


and three years ago.2:this panel” is still” going on, “but I m'no 

longer a member since I do not work any longer for the QAMA... 

10 but that member was Jerry Chase from Johns-Manville, and they 
sea tO ask, is™it better to get a Eittle bit of information, very 
Often or is at better to get a ict of information seldom, 

To us, that question was selfanswering, since a 
little" bit Of information very often carries more information 
than much-seldom. I might add that the much-seldom, when we were 

: talking about that we were referring to the transmission electron 
microscopy, and this brings me...now I'll give you another reason 
by comparison why we should use the membrane filter method with 
optical microscopy, instead of the transmission electron 
microscopy. It might beanegative argument, but it's an argument 

20 that weights a lot, and it's double - two arguments in one. 

The first argument 1s>thatiaf you ask® a’ transi ssion 
electron microscopist to set up an analysis for one single sample, 
he 1s most probably going to charge you close to six hundred dollars 
for every sample he is going to process because the sampling is 
tedious. The’ preparation of the’ sample ‘is*very long, “and™the 

23 analysis is even longer and more tedious. 

Also, ne has “to pay “tor the capitlization of his 
instrument, which costs a lot of money. 

OF Cdl your ivettsrnr. s 

mete aN GSOL Cyr cn 

Q; I was gOing to ask you to compare’ the time it 


30 
takes to do a sample with electron microscopy as Gpposed to... 
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fe el WAS COM scOsstha tev lasica ne 

First, I never went into the actual cost of an 
analysis with the membrane friter,. butwl believe, it ranges 
between ten and fifteen dollars per sample. It depends always on 
the number of samples you have to do, if you have a large volume 
or a low volume, but if your laboratory is set up for membrane 
filter analysis and sampling, ten to fifteen dollars per sample 


would make sense. 


10 What was your question again? 


Q. I just wanted you to give us some idea of 
the time comparison. 

A. Okay. Well, with membrane filter methods 
He 2S) possible for somebody to take a sample in the morning, 
a ninety minute sample, to get it prepared in the morning, to 
15} analyze it in the morning and get the result right away at the 
eng Of the first part of the shift. | th a4 Possible to dowthat 
with the AIA method. 


Usually...now I give you the minimum od Te revene U Sule lay: 


what is done, the sample is taken one day, mounted right away, 
measured the day after. That's usual...a twenty-four hour basis 
a is closer to the actual Peactice, sbut. lie vou tare ana Lusi, ey Gi 
may cO it within four hours. 
Now, for the transmission electron MLGroscopy, 
the sampling time may be the same, but then when y¥Oly get. into the 
preparation, you have...I'm going to describe for you as an 
25, example and I just want to be fair, it's not the Only method that 
1s used....the transmission electron MLCrOSCODY.. Ath Ss wi the. aac 
the membrane filter method, it is a collection Of many methods, and 
I know that you have here at the Commission talked to electron 
microscopy people and I don't know if they told you that every 
laboratory has its own method of mounting the samples. 
I used to mount samples of water for electron 


microscopy analysis of fibers, and the method I used then was 
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A. (cont'd.) simrlar*to the Environmental 
Protection Agency method in the United@States.2*Firsteryouwcollect 
the fibers on the filter - thisis the sampling. Then you come to 
the laboratory, you ash it on a low temperature asher, and the 
ashing process takes twenty-four hours. Then you resuspend it, 
you ultrasonically disperse the fibers in water...again, 
ultrasonically disperse - I may add that this helps to break 
the fibers, just as an example here, a digression...this may 
take something close to an hour. 

Then once it's ultrasonically dispersed and 
refiltered on a nuclipore filter...later I'll make the difference 
between the nuclipore filter and millipore filter, they are very 
different. One is a membrane filter, as you know, and the 
nuclipore filter 1s* avecreen, faiter 

Onee™ the nuciiporer ¢iiter= is“ teady,* (hens you Rave 
tor cut’ that? 1itter= toe pring 4c. "cos anocner “aporarery COrcOd mc 
with carbon or whatever other coating device you have, and this 
may take another hour or so. 

Then you recut the piece of filter you have, you 
put 2k on, a copper “grid; al very smali'copper orids “Che- recut 
part, and you put it under an atmosphere of chloroform for another 
EWentvV- tour OUrS. 

Then you have a prepared sample after maybe three 
On Our days, 12) you work spacts When your sample is prepared, you 
have to make an analysis of it. If you make an analysis straight 
on the electroc microscopy, you are not going to be very precise 
because the eyes get very tired looking at the fluorescent screen 
and you won't see all the fibrils. Even if the fibrils can be 
seen, your eyes get tired, they get red, you don't see anything, 
you see particles where there aren't any, you don't see any 
where there are many, things like that. 


So if you look at them readily, it's a process of 
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Ake (Cont a.) five, six, seven hours, but this is 
not what you want to do because it's not very precise. So what 
you do is you take pictures of various fields, and the pictures, 
you may take up to sixty or a hundred pictures - they are called 
micrographs - and then those micrographs, you examine them in 
your own laboratory where it's comfortable, where you have a white 
screen and you examine the micrographs one after the other until 
you have the number of fibers that you need to make good statistics 
on the amount of fibers there was previously in your sample. 
This may take another day or two. 

SO Btls avery long... gave (tin, Ceatarl...ites 
a very interesting method, the transmission electron microscopy 
MeSChOUr DULelC Sp long, st Ss) teuLolic. MEAS a MatLOL OL face ae: 

Uae UakKewltetiat dh. that VOU said savpLtess ico 
the transmission eléectron microscope, and does it...do vou have 
any knowledge as to whether it applies to the scanning electron 
microscope? 

A. I don"t know at all about scanning electron 
microscopy. 

DR. MUSTARD: That’S the question 1 wanted to ask. 
Has there been much application of scanning electron microscopy? 

THE WITNESS: The only knowledge I have of 
scanning electron microscopy is the knowledge I have from readings. 
in these readings I never saw data coming from a Scanning electron 
microscope. I always saw pictures. They turn out very nice and 
great pictures, those scanning electron microscopes, but ac tiladly 
Lam not “still Looking because I didn’t look for the last year and 


a hbalf for data on asbestos dust, but I never saw data Collected 


with the scanning electron microscope. It might exist. 
MR. LASKIN: Dr. Uften? 
DR. UFFEN: Could I take the opportunity here to 


clear up a point about the membrane filter method, so that we don't 


have to come back “to it Pater on? 
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Disp UFEP ENA (cont. dey) ee Lt? suas pointe that Mirthink 
Shouldn't take too long, but I would like to get it tidied. 

We have had dots of discussions about. the 
difficulties and limitations of counting the fibers, but the 
unit is fibers per milliliter or cubic centimeter, so we should 
pay some attention to the rate of flow measurement, and could 
you briefly describe how the rate of flow is done, how often is 
it calibrated, who does ltpetSeit,~reliable, -oradoesmat, Coq, 

10 have large possible errors? 

THE WITNESS: All right. There's two answers to 
your question. I'1l just write down the ideas first. 

The answer to your question - to my knowledge, again - 
issyes, the ratesot ft loweisuveny important. Well, not as much 
the rate of flow as the speed, ethe velocity of the flow, okay? 
15 It 1s not the same. 

Like, we use here in North America the NIOSH 
MNEeEChod now as.5 SOneuO EebhaeaNTOcH methods pabut (for-that purpose, 
the two NIOSH methods are the same. They recommend two liters 


peryminute flow p,rand thatsellow witha thirty-seven millimeter 


filter corresponds to a speed at the entrys.of thesiulter tof about 
a four centimeters per second, and that is the data that is 
important - that four centimeters per second. 

If you are using a thirty-seven millimeter Rte, 
if you sample at a higher rate or at a lower bave yy wWouwere going 
to get a higher speed at the surface of the filter, or a lower 


25 speed, and it makes a difference, really. The fibers penetrate 


more when the speed is higher, into the membrane fulteme and it 
will not be at the same...it will not be as readily observable 
when looked at with the optical microscope, because the depth of 
field of the optical microscope is Veuy smd lene Iacandkieireca 7: 
how snail 1 1S je butwits inemi orons tthateweut ad keaboutheen few 
aM microns...when you talk about depth of field of the Optical 


microscope. 
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THE WITNESS: (cont'd.) When we talk about the AIA 
method, we are talking about the rate of one liter per minute, 
so that we get the same speed at the surface of the filter of four 
centimeters per second, so that we get similar data. The two 
methods, they are different, they give data that are significantly 
different, but not so much as they could be if the two would have 
a rate of two liters per minute, with a speed very, very high, 
on a twenty-five millimeter filter. 

Does that answer part of your question? 

DR. WUFPEN: Yes), that certainly answers one part 
OtwLt. 

THE WITNESS: But there is the other part, when 
you sample, you sample with a pump. The pump is calibrated and 
the code of practice is that you calibrate your pump before going 
tO. sample, and.vyou, calibrate after. If there is more than ten 
percent difference between before and after, you reject the sample. 

DR. UFFEN: Does that happen often? 

THE WITNESS: Not that I recall, because we keep 
the sampling time within the limits of the capacities of the 
batteries. That's why the AIA method becomes interesting, 
because the AIA method goes first - is a rate less than the NIOSH 
method, and second, the porosity of the filter, we are looking at 
avone. point twoymicron porosity instead of 4 point G1ght that is 


used generally, and the difference of pressure is less with one 


POlLNReWOus ea, Cepthiucharge wwe jcalleite— of one point two 
mucrometers, ethan with va point eight... It was proven that the 
two filters are equivalent. If we employ them at the same rate 
and the same...if this parameter is controlled, they are 
equivalent. Sopthesoncspoint two 1s. less...one point two 


millimeter porosity is less demanding on the pump, so we might 
be able to go to longer sampling times with the AIA method. 
But those pumps must be not only calibrated 


for rate, they must be calibrated for damping. 
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DRew UR EE NeseOSc? plataon. 
LHE WIITNEss: ~Osc1 Flation-. 
DRe CUPP RN gn ee git. sa itisct) So 1t, = Clear to everybody~ 
5 THE WITNESS: Again, the pump is very often...most of 
the pumps that are sold on the market, they work on a diaphragm 
basis, so it pumps and in fact if we look at the rate of sampling, 


ILS Not a Continuous tines of two Litters per minute. It would be 


like a wave. When it samples, a high rate, and it doesn't sample, 

and very, very often the pump turns ...I don't know what's the 
10) rate ‘of the motor, but suppose it turns ata thousand tune & 
minute, well there's going to be a thousand diaphragm movements, 
and that has an effect on the surface of the filter. If it's 
transferred...if your modus of transferring the pumping to the 
filter is very, very narrow - you don't have much air between 
the pump and the filter - this effect is going to be transferred 
2 One thewri iter “and the fitter is going totatare ViOratbini ele seu te 
and even the air after the filter is going to go back and forth 
and it is believed that makes a great difference...what we call 
the damping effect. 

So it's proposed to buy pumps that are equipped 


20| with dampers, or that do not work on the same Dreinciple as the 


diaphragm basis. That damping effect is....we Gey LO i os 
adding a volume of air, a large volume of air, between the pump 
and the filter so that every...that volume of air is baking eat 
the vibrations or all the oscillating movements giving the damping 


effect, to get at the filter the regular meters per minute. 


25 1s very important that all= the pumps be welt 
calibrated. 
MR. UCASKIN= 8 Dr. Mustard? 
DR. MUSTARD: I have what is probably a very 
complicated question. We have been...it falls into this question 
a which Dr. Uffen has asked..we have been, I think, informed that 


fiber length and fiber diameter are very important, and that is a 
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DRe MUSTARD: (cont'd...) iimit in the optical 
microscope, fiber diameter. Also I think we have been informed 
that the behaviour of fibers relates to the length and diameter 
as well, and so I guess one of the things that one is concerned 
about is that when you are sampling the atmosphere in this manner, 
are there any fibers that you don't get? 

In other words, are you sure that you are sampling 
all the fibers, and how can we be confident that the dynamics of 
10 this whole operation, what GOSS ON Cnet Cen, wecc. . iSs ea Torue 


retlection of what 1s “out there ain the atmosphere, including 


the biologically hazardous fibers which the Optucal microscope 
method will not detect? 
Has anybody ‘sort Of put all that together? IT don't 
know you do the careful analysis of the atmosphere to find out what 
io) rCecOnedins. vou cam seu up experiments, I suppose, and you do 
Carefully ‘controlled electron Mi CrOScopy LO: SsOrt Of ireailty Look 
at your fibers, but has anybody done that and sort of seen what you 
really are pulling out is representative of the actual atmosphere? 
THE WITNESS: I don't know how to answer your 
question. I'll try] Maybe 2 1 dont answer your question, 
oo just tell me. But the method used when we want to measure the 
exposure of the worker is a personal sampling. So we put the 
filter as close as possible to the nose of the worker. 
In fact, in the AIA method we define the...what 
we call the zone of respirability as in a sphere of three hundred 
25| millimeter radius, I think, and I think that the center of that 
hemisphere would be between the ears, so if we set Up co Leer 


right on the lapel here of your jacket, we believe that we sample 


as close as possible to the same air as you would breathe. 

DR. MUSTARD: No, no. That's not what I'm trying 
CO “OSC dat. suet Mme try torpose 1 ina dit terent way. 

If we create a cloud of asbestos dust, we know from 


some of the evidence we've heard with some of the research 
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DR ow MUSTARD Contd.) | appl cations torelectron 
microscopy, the cloud's abroad spectrum of fibers. We've also 
learned, and I believe you have been emphasizing it, that the 
Optical microscope is limited in what it can measure of that 
Eiber population. 

I think I have received instruction that the 
biological effects of fibers is broader than what you can 
measure both in length and diameter, than what you can measure 
in the optical microscope, so as you said, the optical microscope 
ESPaneIndexaOr et bes, oltty 1 bedoesn ty tel) VOU aboutual let tbers. 

THE WITNESS: The optical microscope. 

DR. MUSTARD: Yes. 

HE WEN Fo Scee bebo ts. 

DR. MUSTARD: Therefore, since 1t"s an index, 
one would want to be confident that the air sampling deposition 
On the filter 1s really giving a good reflection of the total mix 
of fibers out there so that we could be confident that the index 
is accurately reflecting the biological hazard as that sample 
reflects. . 

I was wondering if anybody had done the following 
kind of experiments: That you create an asbestos dust cloud in 
the laboratory, you use the most sophisticated electron microscopy 
technique - not the ones that create artifacts, but those that 
could be used using scanning electron microscopy, which will@cqive 
VOUSDIreELEY Accurate measurements ...ancad COrrelated sunat. toe your 
sampling procedures to see if, in effect, one approach versus 
another gives you a better reflection of what's really out there. 

THE WLINESS: “Okay.” Well, look, in a volumeroa 
air there are various things. The air is composed of gasses, of 
particles, and sometimes..and we are here for that...sometimes 
an asbestos dust. Now we don't know exactly the distribution of 
the length and of the diameter of the fibers in that volume of air. 


We would like to know, we would like to measure it. 
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WHE MILTNESS: contd.) | Mhe’problem vst thatewith 

adustrwand’ speciftcallyiwith asbestossdust) ateas®very' adrfficult, 
btiaseso dvuifucuitiythat an myhopinioenint Ms¥next tofumpossible 


because every method...the membrane filter gives you an index 


: of measurement, it gives you a very nice index of measurement 
for alli thetfibers thatrhavevaidiameter™ larger than point two 
five microns. Because the preparation of the filters is very 
mild, it's not aggressive - you don't break fibers with that 
preparation = vou. CuULPIc, your putz lonvarclabrandgite's prepared: 
10 But still it is an index because we don't see 
them out. We see...we know what we don't see, though. 
With transmission electron microscopy, it's even 
worse...no, not worse, that word is not good. 
DR. MUSTARD: I wasn't speaking about the relative 
MeT LES 
He THE WITHESS: Noyotigust)want, to. .vyouemliseaswhat 
Tacomesto.8 With. the electron microscopy, sure we see all the 


fibers, but the preparation is so aggressive that we may...we 


may not, but we may..break the fibers into fibrils, so’ what we 


measure on the electron...when we use electron microscopy, because 
20 ofethetipreparation) as againwan index: 

I call it an index because we do not see the exact 
thing that was present in the volume and thirdly, the scanning 
electron microscope, I never prepared any scanning electron 
micrscope samples, but I know samples are prepared and if they 
are prepared again, you make a change in the volume of air you had 
25; before. 

Even the collection of it on the filter is somewhat 


attacking the purite of the volume of air that you have. 


DR. MUSTARD: I guess the answer to my question is, 
the experiment has not been done, and the reason why I raised the 
question is, Ccertainly@ingreading through) the biological 


experimentation with animals, people have been preparing fiber 


ie 
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PRa MUSTARD: ((Gont!'d.) 2 populations, for. reasonably 
defined fiber populations, and I guess in a sense...it may not be 
possible to do it...but we really do not have an answer as to how 
good the sampling optical microscope method is as a measure of 
a definable population of asbestos fiber, so we have to go on the 
assumption that it's a reasonable measure. 

THE WITNESS: We know that the epidemiologists are 
satisfied by that. 


a 
i 
a 
J 
i 
i 
DR. DUPRE: May I just follow through on one point 
i) 10 here and see if it's getting through my dense skull the right way? 
Is what is being suggested here that electron 
| microscopy is not necessarily a good means of checking on optical 
microscopy, for the simple reason that the preparation of 
sampling for electron microscopy simply alters the dimensions 
i | and structure of the fibers that you are going to look at? 
us THE WITNESS: I would say yes, if you would have 
Z| 
J 
i 
I 


Said, (mayealtem'. 


DR. DUPRE: May? Okay. 

THE WITNESS: Who knows? I've never seen a large 
fiber on an electron microscope, but it may have happened for 
an that purpose that they were not large fibers in my sample at the 
start. It may have happened, it may not. I was never curious 
enough to compare or to sample together membrane filter and 
electron microscopy, being that I was not working in the research 


fhieldeand even «Lfial euaisedsthe w;uestion, I didn't bother to answer 1. 


| DE. aMUSTARD.. 1S wut gworth doing? 
25 THEMWEINE OS ee LowOUlLd Save ts woreh doing. 

i MR. LASKIN: Q. Do I take it when you were doing 

measurements when you were with QAMA, you didn't use the electron 
j microscope to check to measure your samples that you got with the 

opticalsamicrescope? 

THE WITNESS: A. Never. The transmission electron 

| ca microscopeswas usedsonly for analysis of the dust in water...not the 
I 
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A. (cont'd.) dust in water, the fibers in water. 
Q. From a technological point of view then; could 
you take a sample that you measured with the optical microscope, 

% take the same sample, measure it with the electron microscope and 
come tO some conclusion one way or the other as to whether you are 
measuring the same thing and in fact measuring what the particular 
worker has inhaled? 

Ae SYeS) one. could "do that! Hiefact two on three 


years ago I went to the Ontario Research Foundation and I went to 


10 meet there Dr. Chatfield, and he had done the experiment himself, 
comparing TEM and membrane filter, and if I recall well what he had 
told me then...I never saw anye wri Gington that butt “was a 
Verbalsitransnivss lone: - 

OS Discussion. 

Aw * Discussion 4) 

2 Q. Discussion amongs the experts. 

A. ...and the TEM method was...the electron 
microscope was looking at many more fibers than the membrane 
filter - so many more it was several orders of magnitude more. 

TL don@iteknow, LEs.eieethinks hevisaid® tone something 


20} like ten to fifty thousand more fibrils. 

I didn't ask then the question, did yOu See" fibers, 
I know he told me he saw more. He didn't tell me he saw the 
fibers that were seen on the Optical microscope. He didn't tell 


me that he had seen them with his electron microscope. You see? 


Ther distyibutton@ot the particles... it's only 
25 assumptions, but suppose that we have a distribution of particles 
like, here wouldtbe wiilet!sttalkeapoute the aerodynamic diameter. 
Igdonitelikesitwso much Sbut attwiliservetthe purpose. 

Okay, with the optical microscope we' start ats elet"s 
Say we talk about some dimension and suppose we talk about the 
three micrometersiwith? the optical microscope. Now we get 


everythingythatmis here: 
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APe(cont d. PReNow, what we would like “to™get is 
the rest, but now theimest.. #thivs total *is ‘how mucn Larger than 
only®this? tlnefactptwe %don Soeknow-. 

What“Dro'Chatiteld told*me Phe "told me’ that “af 1 
used only this method, I measure...let's say ten thousand times... 
Ge hem@ias put that into writing Since then, it's probably written 
somewhere in some paper. I know he's very fluent for... 

DROERUF EEN OSL Pehiniesht" sebucred Sr coum .. 

MR. LASKIN: The presentation he made to us. 

DR. UPRENSeeyvesy 

THE WITNESS: Anyway, suppose that this doesn't exist. 
Suppose it goes like this. By preparation for transmission electron 
microscope, instead of measuring...say this would be the real 
thing...insteadoftmeasuringvall thi’s? andMal P+hitss! maybe ‘He 
measured something like this. Because he breaks them off here, 
andinow: they?are there) right, ‘and**this: brings me to ‘thes= Gin fact 
Tt ’s part of (the) answer tovvyour question. “che transmission 
electron microscope may alter the volume that you are sampling 
because of the preparation ,essecause *thiswand ‘that are different. 

Is it clear as an answer? 

DR. SUFEEN:2* Yes* 

THE: WITNESS: @Wfhis™is-an assumption. “These are not 
GCactis 

DR. UFFEN: It's a hypothesis? 

THE WITNESS: Yes. 

DRA» UFFENt@ » BUtL reasonable? 

THE WITNESS :" "A Teasonable hypothesis, right. 

But I stress that my little experience with transmission electron 
microscopy...those particles here I never saw. But they exist, 
we see them with the membrane filter. 

DR. UFFPEN =) Couldsigaskya very=briefequestion 


which is very mundane compared to this? That is, who calibrates 


7540-1171 


nest egal alum wor at ae.. Juba ond Wor Jud \tews ett? 
Gaara neh ev dont at Saidt uino 

i Sc Asad ap bred, ght bios Hisitved> .20. facie 
(sR OREEVaA? Ast fax pte, «Ee 9e Su  .fpigen sits giao hae 
neccliw vitegery 2/4) voedd ‘eonte pnidizw cfu 4645 4eq esif an 21 
«6 (20% Shawl) wiow seh word I .ieghG eMos cl sisiwrrse 

., fe ab botved eae adds 1 tee (Ha 

a of ebsm ef dofiasaseerq act? . :1aARAL 2% 

e@aY 34ST AG 

‘shina *'ceec’ sits cadys seoduue WVOWIOR 1 BOTeT I a aT 
aGti9vi9 Rvleeineners 02 ablvewaetd fe .eids wate seep 11 eoeqque 
's82 Ge? ed Biyow Wins Yea... pd) ese 26 beeteni , squoeetr >in 
ut apne 228d 146 bae-e@ids Lik peiawenay 36 Seetani...véids 
Ste" Jto oii? GAnSMiet geyeoss .alds> GAT Bosvisamoe Lari n saw 
S28) abe. B? So Gm Spastic uly bee .tdptx ,exed ors yer? won fey 
foleeinenad+. eit ,. moigewup soy oF aawins arty Do sung ut! 
piitiemse a2: oy dads. emelor eit 19tla yom eqocreisin nor oole 
TRAisaib 2ag Sets bhe wihe Satiioed \coiteiageda ad2 10 wees cen 

{tiwats of as wAels 3% ef 

| sBoY !:4EPID .20 

Jo (ees eny a diac ct 1s Biceiet- | Z24aTIW ore 
SeTS6. 

‘Napegt x9: e990 oa 

8 heat T22RRTEW BHT 

. a ag 

stipit .etesdtogyy etd si aon 4: S29NTIW BIT 

aentoars| a an ae a tes al: 


sit . : benewn 
A wl Lie ; Halbaeren ies 


= ve 7 7 . | - ‘ iidaaindhe PS — _—- 
a — _ , - 


io 42. 
= ’ on 
yo! 


| sd setspabighenen ravita i wet 
te a sameeeatien: iw mis 20, ow 


‘ 
td 


10 


15 


20 


25 


30 


87 (6/76) 


- 46 - Trudeau, in-ch 

DR. UFFEN: (cont'd.) the flow meter in the membrane 
method? Who calibrates it and how often does it get done? 

THE WITNESS: I don't understand your question, 
because the flow meter is...the calibration at the start of the 
Sampling, it's the caltpracor mnat Syusedsito,calibrate the pump. 
The flow meter...oh, you are talking about the rotometer within 
the pump? 

DR. UFFEN: I'm talking about the business of 
letting a little soap bubble flow down through the apparatus... 

THE WITNESS No, no, no. The soap bubble thing 
is something else. The soap bubble, you buy...now we get into 
chemical apparatus....that’I dontteremember:the name of...viewerette, 
Jet's call it Viewerettes=out it@s.a targe cylinder that ws. jcand 
the pump, let's say that the pump is here. 

SO this is marked, this piece of equipment here 
is a cylinder that has been previously calibrated by some other 
means in a factory where *they- produce: ij jand -ltas believed that 
ri'severy precise: “Fhey Say Upsetotplus or minus five: percent, or 
less than that even. 

DR. UFFEN: Tab ten, appendix B. 

MR. LASKING="=Thank) you, Dr. Uiten. 

THE WLINESS + ¥en xactlyen tet eco, that, apparatus ihere 
comes like that. It's sold by chemical apparatus equipment 
manufacturers. 

DR. UPPENSndlert Ys tealled tthe tlow rate calibration? 

THE WITNESS: Well, this 1s called a cylinder 
and it has a specific name; bubMotjust kdomsueremember. 

DR. UFFEN: Who does it and how often? 

THE WITNESS) THisSicalipracion? 

DR. UFFEN?* = vec, 

THE WITNESS: Everybody, as I said, the code of 
practice says before and after sampling. That's a code of 


Di Ciao. 
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DR. UFFEN: Thank you. 
THE WITNESS: 
and at the end of the’day. 


Trudeau, in-ch 


Usually it's the beginning of the day 


It's a very, very quick thing to do. 
You can do that intwo minutes, its Calibrated. 


DR. UFFEN: 


Does the workman do it or does a 
hygienist do it? 


THE WITNESS: The hygienist. [It takes a technical 
Skill just to bring 


S77 but loniy One, 


and what have you. 


DR. UFFEN: A Chronometer is a watch? 

THE WITNESS: Yes. 

DR. UFFEN: You just sit there and watch the 
bubble and... 

THE WITNESS: Time watching. 

DR.UFFEN: It was NOG a big, complicated issue 
then? 


It was a Simple one? al] PLO iio 
THE WITNESS: Oh, yes. 
eee ee ase might not be. you know, 


Simple, but really they are not. 


Peis yery Simple. [I hope 


sometimes simple things look 


Again would like “to stress, 


there are two Other 
things I would like tO say. 


I'm not here to make the Case for 


the transmission electron microscope or the membrane filter. But 


Sstandaras 


In =facts you cannot talk about any number, 
METRES doesn + come with a method. 


Whatever method that you 


Ge a 
This 1s the most important thing. 


May choose to recommend or whatever 
number you May choose to recommend, 


the most important thing 


Mean any Ching. e the same 


it comes with a method. Daley 


because without a method, a number doesn't 


as that number doesn't Mean anything, af 


I Se nOtewend. understood conceptually as a TLV, 


Or whatever. 
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THE WITNESS: (cont'd.) I would like to give you 
an example I saw. A year or a year and a half ago I went to an 
American meeting of industrial hygienists, and very often people 
mix up...I saw a nice presentation where the man that was 
presenting the data was comparing his data with TLV, the American 
TLV of two fiber, per mildliliter,enot saying that the data collected 
was collected with and analyzed with a transmission electron 
microscope. 

Wel Ljgethdse tS ao cdse that 1S...Le Ss One example co 
show that if an industrial hygienist can make such a mistake, it 
is very easy for everybody to make the same, so it should be clearly 
stated that it shouldn't be.done, and we got into an argument, I 
remember, because you couldn't...you know, it's like comparing 
apples with oranges. You cannot do that. 

Gt the two fibers per milliliter was and 1s a 
standard now that comes with one of the many membrane filter 
methods, but still when we talk about those numbers - two, five - 
it's always closely related to membrane filter measurement methods, 
one of the many. 

Anotnew thinset swOUld like .to stress... 

DR DUP Recs could aust casks you a kindergarten 


question? 
THE. WLINESS: «sures 
DR OU Bee: As I understand what you are telling 
me, point one is that a particular standard - pick ,a,snumber — cannot 


be divorced from the method of sampling? 

DHE sWaetNe Sow bac eye 

DR. DUPRE: Right? 

THE WITNESS: Right. 

DR eDUbRive, Dut .wat Gels pointe, An mysignorance, 
have to ask the following question: Is the situation one where, 


pick your number, whatever it's going to he, and then in terms of 
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DR. DUPRE: (cont'd.) your method you have a choice 
as which you are going to use, so long as you always use it 
consistently, and only use that method in interpreting the standard? 

Or are you telling me something different, that 
with certain numbers go certain methods which you must use? 

Am I making myself clear? 

In other words, could you, use...could you have a 
two fiber standard, okay? 

THEO WLINR Oo vec. 

DR. DUPRE: And then analyze it by TEM? 

THES WITNESS = )NO. 

DR. DUPRE: Provided you always use TEM and did 
nothing else? 

THE WLINESS sy Well... 

DR... DUPRE: In theory? 

THE WITNESS: “In theory, yes. 

DR DUPRE:s Okay, -butevou wou.dn to COui twin 
practice because TEM is so much more sensitive... 

THE WLINESS: Well, not only. but.the two tibers 
as we know it was always meant to be a number...the concept of 
what you said is true, but your example is false. 

Like, two connected with TEM doesn't make much 
sense as an example because the TEM sees a lot more fibers...like 
I said before, orders of magnitude higher...than the actual 
membrane filter. So if you talk about TEM you would have to 
talk about twenty thousand fibers or fifty thousand fibers. 

DR.» DUPRE eNO, NO. Thats not what. Lameant, 

DR. UFFEN:) Is this another way Of putting at? 
The unit is defined by the method of observation? 

THE WLINESS:— Yes. Oh, yes. 9 This 1s my Main 
point. It's a very important issue. 


In fact, we talked about the membrane filter method 
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THE WITNESS: (cont'd.) that exists nowadays, before, 
but we didn't even talk about the various membrane filter methods 
that existed before and how the membrane filter method improved in 
the past, and as they improve, they measure more and more fibers 
using the same methods. 

Like, when it started we used to measure a fue. 
field, so the technician would have to scan with his eyes a very 
large field of measurement. Now he has to measure only a small 
faeld Using ad  Glacicule. tiat wac specifically built to measure 
asbestos, and in between the two they had to go through 
graticules that were not made to measure asbestos, but measure 
other kinds of particles - like the Porton graticule which is 
still used is not the graticule built to measure asbestos 
specifically. It's built to measure Other typesrOL particles: 

The only one that exists, it's the Walton and 
Beckett, that exists and is widely accepted - Grawveute .coO 
measure asbestos dust. 

Roain, since 1969s wnem ce first Standard or the 
first membrane filter methods were promulgated or were proposed, 
the optics were not the same as nowadays. The Optics: are; betcer: 

Also, but most important, nowadays the technicians 
are better trained than before to make a judgement on what they 
see and what they do not see. 

Sov LO My Colne Oneview, Lilac alr I have to say 
about the membrane filter method and TEM. You Coumcd "go FCO what 
I called before by two point two gravimetric measurements...or 
before going to gravimetric measurements, to WLTiCeel ces wiser! 
numerical measurement, if you want to know anything about the 
fibrous aerosol monitor or the Magiscan or the Vickers 
instrument, they are all new instruments proposed to the market 
in order to make a numerical analysis or tnesetbers, OL che dust, 


the fibers per cubic centimeter. 


DR. UFFEN: Yes, I would like to, but would counsel... 
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- 51 - Trudeau, in-ch 
i MR. LASKIN: That's fine. 
DRL? URFEN-OetOnemwayaiot wooing about this is to sort 


it of identify our strategy, you know, why would we discuss this. 
5 What I would have in mind is, are the advances 
| currently being made consistent methods of monitoring and 
measuring moving fast enough that we should be aware of them so 
as not to make decisions about procedures or regulations or 
| anything else that might become obsolete because just a few years 


from now there may be a major instrumental development, as distinct 
il 10 from a medical development? 
Now,* Vieyouy, without) going; through, all. the 


_| principles involved, could you tell us the relative merits and 
disadvantages of the FAM, the APM and the PDM? 
THE WITNESS: RDM. 
Jl DR. UPEEN 2O°R DM) texcuse me. 


15 
THE WITNESS: And Tyndallometer, maybe. 


ji Vestal scar. HOlikwi blemot talk about the APM and 
the Tyndallometer and the RDM right away because those are 


jj gravimetric instruments. 
DRE SUF RENcmmone ladberight. 

ij 20 THE WITNESS: But I will talk a little bit about 
the FAM, as I know it, and the Magiscan as I know it, and the 
Vickers instrument as I know it. 

ii Those...out of those three, two are only analysis 
instruments. The Magiscan and the Vickers are proposed by 

i Vickers, 1t's by@Vickers @inistyumente., The; Magiscan, To think 16's 

25) a company named Joyce and Loebel. The Magiscan was developed in 
i England. Those two, Vickers and Magiscan, they are there to 


replace the technician that would measure the fibers by optical 


“| microscopy. 
il preferably, they would give results that are conforming to manual 
| 87 (6/76) 7540-1171 


So they would give the same, supposedly and 


results. So if you are preoccupied by obsolescence of the membrane 
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| THE WITNESS: (conte''ds) 


insthate tieldecnot going to make the 
| Obsolete. On the contrary, 


filter method, the research 
membrane filter methods 
it's going to make it easier to 
perform with because it’s going=to automatize the part that is 
mostly discussed by the people, 
‘| analysis of the fibers, 
, instrument. 


it's going to automatize the 
using the Magiscan or Che Vickers 


i A year and a half ago, those two instruments were 


SAME Viay Veale development stage. I don't know where tney are at 


today. All I know is that they were ver 
ago, both of them, 


10 y promising two years 
and my personal OplMmioOm, Wr had to Make a 
"Tt choice between the two, 


at that time two years ago I was liking 
very much the Magiscan because it was at that time an instrument 


that would completely replace the technician that makes the 


T 7 analysis, and not only would it completely replace CHem,. but 
it could, in the development stage, take Many, Many samples and 
q Process them twenty-four hours a day. 


But I heard recently that they are StLlle ine the 


Ty development stage two years after [ went, and they were..so it 


seems that to replace a manual count is very GifElcuL ty, sands tecue 


20; be clear, it's going to give the Same...again, I know I repeat 
| myself, but it's for the sake Ofaclarit 


Vee Les going. ko replace 
the BECchnician 


but it's going to give the same results. Te has 
to be calibrated with manual counts. 


EC VSeVery. sand ‘the Vickers 
the same. 


They are manual counts and then we calibrate the 
ote instrument and we get data out of that. 


DR. UFFEN: Could you use, for Calibration, a 
standard slide and then Calibrate the Vick 


instruments wherever they were, 


ers or Magiscan 
whichever country? 

THE WITNESS: Yes, we could. 
30 DR. UFFEN: 


Then an interlaboratory exchange of 
data would be facilitated? 
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- 53- Trudeau, in-ch 
| THE WITNESS: I guess it would be possible. It's 
merely a guess because I do not understand that this instrument 
| is not commercially available yet, because two years ago I was 
5 told...I even went to visit a place in England where they had a 
} Magiscan installed, and they were on the verge of being ready for 
commercial sample, and they are not...they seem not tO, be tir Lact. 
| DR. UFFEN: Where was that, do you remember, hg) 
England? 
| THE WITNESS: At that point? At that point they 
| i had calibration problems, two years ago. 
DR. UFFEN: But who was it or where was it? 
| THE WITNESS: Oh, it was in Manchester University, 
| fe was Dre... think his surname 1s BLic, but nisttiame Lemay Lou, 
| Dreceric Taylor. THe "PayloL pale Gl it fom sure. 
| 15 But again, the Magiscan is a very costly 
| instrument and in some workplaces it would still have to be done 
j with manual counts anyway...even if a Magiscan would be 


accessible, we still would have to work with manual count and we 


| still would have to provide calibrated manual slides. 
The FAM is a little bit different from the two 
| 20 other instruments, as it samples and it gives an analysis of the 
fibers on line. It has many advantages like that. Pees 


on-line instrument. You get a very fast numerical concentration 
around where you take a sample, but the inconvenience with it 
TS there: se twoury pes on inconvenience. First, it cannot be used 
Pe for the objective of seeing the exposure Of the worker because 
it's above the instrument. It weighs at least Chere COunds:. 


Moo TASKIN:« "Oe vou cant Use to for personal 


sampling? 
\ THE WEENES Ss) he Ol, (Ce Ltn cely nO we lies a 
thirty pound instrument, it's very heavy, and a lSOwre tas tobe 


q 30 set up on a table so that there is a horizontal plane and a vertical 
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plane on it that have to be respected. 
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OmerYoushaveJ£o Use wut yforn-a £Lixed station sampling? 

A. Fixed-station sampling, but again, it has some.. 
on fixed-station samples we have other instruments, first, that 
are easier to work with, and the FAM, since it works with very 
delicate techniques like the laser beam and the electric field 
alignment of the particles, since it works using these techniques, 
it's very prone to misalignment. In a factory or a mill where 
the vibrations are constant, it may get out of alignment very easily 
and when it gets out of alignment it needs another series of 
calibrations, and two years ago this created a problem. 

Again, nowadays, these defects...what I call...well, 
these inconveniences, might have been answered, too. But still, 
if I had’ to be. Ajat Jnwasea, worker, 1nyalbworkplace,, as an, industrial 
hygienist, I would not recommend to buy the FAM because it is bulky. 
Just on that basis, I would not be interested. 

POs chat "sauo bine have: [O.say about... 

Dee UFBENs Could I bring out One point about 2& 
though? 

THEe WINE OS: go Une. 

DR. UFFEN: That it's difference from the others, 
as I understand bit .sSechat ot really does, measure, fibrosity, 
it measures the fiber because of the oscillation of the electric 
charges in the electric field. 

THE WLITNESS+:..Oh, yes. [t's 4 very nice 
instrument. 

DR... UUFEFENs .[t's every .sensitive to the difference 
between a fiber and a nonfiber, have I got that right? 

THE WLINESS 5,00, VOSS .0.lLneyprinciple “of that 
tmnstwumentwis splendid. 2's a piece of art. “You Know, 2t 
impresses someone to look at that instrument and to see how it 
was devised. It works very well in the laboratory, as I said. 

It may work very well for a researcher that has to...like we said 


before...to dealuwith»certainytypes of, length of asbestos, but it 
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THE WITNESS: (cont'd.) can even...using the 
instrument it is possible to make an analysis of the length of the 
fibers, using the FAM, because there are various positions that if 
you calibrate the instrument well, you are going to get between 
two and three microns length, between three and four microns 
length, between four and five, five and six, whatever you want to 
do. The instrument is really working well. 

The principle is diffraction of a laser beam at 
Ninety degrees from a fiber, and it is received by, ayicel ly andisthis 
cell examines the amplitude of the message received, and the width 
of the message received, and with these two components it makes a 
judgement on the length of the particle that is measured. 

Now in order to discriminate particles and fibers, 
the dust iS put in an electric velume, and. the fibers are made to 
oscillate. So the beam will oscillate with the fibersyas if it 
is a bulky particle. The beam is present, all, around, the, particle, 
SO Lew we not oscil Late s 

sO there, is)a microprocessor, thateis able to decide 
if the beam has oscillated enough during the passage over the cell, 
and it discriminates the particles from the fibers very easily. 

It seems easy once done. It's to do it that was 
something. 

DR. UPEEN: It. s one thing. inythe.lab,ubttliibc 
another thing out in the shop? 

THE WITNESS: It's a researcher's apparatus, it's 
a very nice apparatus. Again, for an industrial hygienists, I 
don't know what I would do with it. Maybe I would have a use two 
years from now for it, or maybe tomorrow, but nowadays I can't 
(epee gh lore e a 

DR. UFFEN: Does it make sense to combine a 
discussion of the APM and the RDM together?. They both suse -the 


same principle of... 


THE WITNESS: Yes, but they are used different.. 
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y THEEWEINESS: (cont’d.) used for different 
objectives and there are different strategies. We are getting 

| into the gravimetric analysis. 

5 DR. UFFEN: All right. 

| THE WITNESS: Gravimetric analyses are usually 
expressed in milligrams per cubic meters. They may be expressed 

| im Nanograms per cubic meters, ain microgramsepermcubicemeters, 


but usually we hear of milligrams per cubic meter. 


ro This part we wil l= dividesani two t(Weawaitele discuss 


Priest he... 


M. CASGRAIN=: Mr Chavrmanjed & yous wiseeperm tame, 
for a number of reasons, including logistics, I was wondering 
whether we could think now about how we are going to work the 
rest of the afternoon - plus I have someone with me who must 
15 eat at a certain time because of medical reasons, so I was 
wondering on whether you planned on the length of adjournment 
or whether or not we are going to adjourn, and so on, so we could 
finish in time for us who live outside to go back. 

DR. DUPRE: Maybe this is something that counsel 
couldetalk about. 

M. CASGRAIN: “It! s=now quarteretotonet sel dont 


| 20 
know whether you want to go on or adjourn. 
| DR. DUPRE: Normatiy =» wee woulde joy Oneuntciveone, 
and start at two-fifteen. But on the other hand, since Mr. 
Trudeau seems to have just reached another chapter, we could, to 
| “73 permit counsel to put their heads together, adjourn now and come 
back at two...if this is agreeable. 
| All right, No objections? 
Is that agreeable to you, Mr. Trudeau? 
| THE WLINESS: Sure. 
DR. DUPRE? All rrone. =*let s take oumeprcaktenoyw 
| 30 and we can reconvene promptly at two, and my undertanding is 
| 
l 


that among other things, counsel will work out their arrangements. 


1 
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a Truduea, in-ch 
MR. LASKIN: Yes. 


THE INQUIRY RECESSED 


: a tapas pe irra ed at tau ae Ea 
THE INQUIRY RESUMED 
THE WITNESS: Are we ready to start now? 
MR. LASKIN: Wess by all means, Mi. “—Eridean. 
THE WITNESS: May I say another additional comment 
on the membrane filter method, after taiking with a minerologist 
10 


during lunch time - the additional comment I would like to make 


is that with the membrane filter method you cannot identify the 
type of fiber that you are tlooking at® 
beforehand. 


unless you know about it 


What I mean by thateas te yahave a technician 
15 that has always worked in the same factory, and he looks at 
asbestos dust through the microscope, 


he recognizes his quagte 
as I may say, very easily. When he is Proposed a slide that 


doesn't come from his factony ,; "fe recognizes that i+ doesn't 


Sometimes he may know where it comes 
I was very Surprised when I worked for the Quebec 
Asbestos Mining Association that the various Lechnaca ais) 


come from his Eectony. 


from.) Like. 
20 when 
we would make a round robin with unidentified Slides, that they 


could know where they would come fron, 


this one, it comes from Bell; 


or they would say 


this One. 7t comes from Lake; 


this one comes from Carrie, or from Johns-Manville, or whatever, 


a and they knew just by the Shape of the dust where it 


was coming 
from. 


But, this is not to Say that we can identify dust, 
the fibers, with the membrane filter. We cannot. 


you had not seen the asbestos fiber before, 


POC SSUTe sot 
or that type of slide 


before, you cannot Say where it comes from. It's just a matter 


30 Of experience. 


Like, the membrane filter method could not be used 
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=75 3o= Trudeau, in-ch 
THE WITNESS: (cont'd.) to identify the various 
types of dust like crocidolite, or aMmosttLe, 9 OL ChrysoOtiie. on a 
5 very quantitative basis. It can be wsed with) a...a° tCrained 


technician will, for sure, make a difference between chrysotile 
and amosite quite easily, because they are not the, isameé... One, 1s 
straight and the other one is curly. 
But it's not obvious that he will be able...the 
machine, or the method or the microscope is...the word to be 
10 used here is, it's not an analytical tool for identici cations 
Tes an analytical tool forrconcentration measurements. 

The other instruments that we talked very briefly 
about this morning are analytical tools. You can ndentify, »to 
some point, to some degree only - not to all degrees - when the 
12 fibers become fibrils, then you cannot identify them more...or 
you can identify them, but withegreattdyffiiculty; usingethe 
Slectron mircroscoves. 

Which brings me to say that the electron 


microscope, as in fact was suggested to me - I must be honest 


where I take my source from, Mr. Rowlands here - butCwLenAS a 
20 matter of fact, if you look at the literature, that the electron 
microscope is always used as a research tool and as an analytical 
tool for research projects, and not for routine analysis of the 
asbestos dust. 
For reasons that we mentioned this morning, it 
would be difficult to use whatever, an electron microscope, 
ss because maybe...well, we said all the reasons this’ morning, but 
one of the main reasons is that at one point you have to choose 
between a lot of information very often, or a Pith leon Lave as 
seldom. Or to put it another way...that's about iste 
DRY DUPRE ‘Let messea,aiMr tetrudeaniA Uficl 
understand the methods fully. It all goes back, of course, to 


your Opening principle that there is a tremendous interdependence 


30 
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DR. DUPRE: (cont'd.) between on the one hand 
the kind of method that you are going to use and the kind of 
standard that you are going to have? 

THEO WEINGSS 2 eeRe ont . 

DR. WDUPRE=)s9Now.,, "al Standard) fas lL Winderétand it, 
that was a differential standard, that differentiated between, 
tet us say, icrocidolimte or amosite 'on ‘the “one ‘hand and chrysotile 
on the other, is the kind of standard for which the membrane filter 
method is probably inappropriate? 

HE WLUINESS atlOmcha tepomntrte Tsottrue. bute when 
you sample the dust, you know what you have as a first product. 
Lieyourgowmen, atactornymor tt youlrgo tin’ tier mining Gusinessee ithe 
fiber that will occur there, you might make the assumption that 
there;? Vo vyouNere inva chrysotile’ mine withey are chrycotime tibers. 

Okay, maybe one out of a million fibers, or out of 
a hundred thousand fibers...I don't know how many out of how many, 
bubimwe make ithe assumption thatrtthey are tal ichrysotille:. 

in, a factory ,@ithewsemes Vit they buy onlse chrysotile 
or if they buy only amosite, then we don't have a problem. 

You have a problem when you don't know what you are 
WOOK tn cas te 

DR. DUPRE: Now, let's say for example that we've 
got. an asbestos=cement' piperfactory ,“'and Tet us’ then assume that 
it is known that there is some chrysotile, let us say, and some 
amosite, and some...let's just say that it's known that there is 
some chrysotile, and some amosite... 

THE WITNESS :-e@Ands letts putwcorocidolite in there, 

DR. DUPRE : SNow;elLhisemuich Hise knownt 

THEBWIA NE OS eaves. 

DR. DUPRE: And of course under the membrane filter 
method you would be asking the individual to try and identify 
both types. You wouldsnot®besable tol do ™ that? 

THESWITNESS:® Note with theymembrane® filter, 
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DR. DUPRE: Not with the membrane filter. 

THE WITNESS: You would not be able to do it with an 
expectation of precision in an assessment, but I would like here to 
make a parallel with other methods. 

When we sample, like silica dust...when we sample 
ROE cit Caydust,. 1 C Sua Gravimetric standard, DUE werdO.nOw ise 
Ene x-ray oir fraction tO di tterentiate the silica Gust fromotne 
other type of dust for every sample. We make, let's say, a yearly 
survey saying that, okay, there's between ten and thirty-five wrcent 
Silica in ther Gust in that Tractcory, so wer make, from cChenveon,, 1on 
the next year, we make the assumption there is thirty-five percent 
Silica in that dust. Then we weigh the dust. We go from x-ray 
diffraction once a year to a very routine application of weighing 
the dust all year round, and that's the way it's done routinely. 

It could be the same for asbestos. 

Once a vyear, OF every tCwo vears, Or Once every amount 
of time necessary, you make an assessment of the proportion of the 
type of dust inthat factory, and unless there is no change, maybe 
they will change the recipe to make the asbestos cement, but if 
there is no change in the product, we might make the assumption that 
there will be no change in the composition of the dust. 

Afterwards, once the proportions are known, you may 
go with the membrane filter and make the assumption that what you 
saw, twenty percent is amosite, forty percent is chrysotile and the 
rest is all the other types of fibers that you may have. That 
could be well set up, that could be well understood. 

It's already set up with silica, anyway. 

DR. DUPRE: Counsel, if you would permity.. 

MR. SCASKIN: ~Sure. 

DR. DUPRE: ..-1f you would hold my hand while I 
take another step, tell me if you want to drop me or not. 

Am I to assume again that the standard that is there 


is one that differentiates between, let's say chrysotile and amosite? 
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DR. .DUPRE =. (cont'’d.)= I want to understand the 
interrelationship with that, and the electron microscope. 

As I understand it, electron microscopy will enable 
you to differentiate? 

THE WITNESS: I believe, yes. 

DR. DUPRE: However, what I should then bear in 
mind acta thnis point. = (woMthi ngs — “firstror va) Waetne COSt tO: 
electron microscopy, and secondly, at the technical level, the 
possibility that you explained on the board there, that of course 
the preparation may actually be altering what it is you are looking 
at? 

THE WITNESS: True. “Thessecond point, is, 1 “think, 

a VerysVvalid point, because then vourdonm t knowlit your 
DEODOLELORS are lcorrect. 

But the first point, imeterring tOwtne COSt,.. 7 ais 
easily...you can go through that very easily because, like I said, 
the electron microscope would not be used on a routine basis. It 
would be used only to measure the proportion and not the concentration, 


the proportion of the dust, and you would need that electron 


microscope maybe...if you don't change the process...once everytime 
you change a process. So if you never change a process, it's 
valid all the time. So you make once an analysis, a complete 


analysis, and that's done. 

DR... DUPRE: That gives you the proportions, and 
then if you are willing to assume, to make the assumption that 
that holds, then you could use the membrane filter? 

THE WITNESS: That's where you have to make a 
decision on that. This is a decision that one must make in order 
to be able to measure, the dust, and that Kina or decision nas 
already been made with the silica. They say the proportion, the 
highest proportion they measure in a survey, a complete survey, 
or they go in a place where it's susceptible to be the most 


representative place, like a crusher or something like that, in 


q 87 (6/76) 7540-1171 


TSA ht 


. ie od scr? 
a :aeturiey sir 
rBRQud 


Wi Bed wars Budi r date: 43 | 
to depp ett fie Ye. teak? = = spoils 09 ” Iniog sing 26 Salm | 
i 


ord ,teves inolmivet ett am 4 WawRoTOin noTIssl¢ 
Spiete 40 sac). eenih een ae oe peal poy sant qsiliacients 
PUiAOI 218 ot ei st Jncw Baia ad ba ala yam MOLrtssseqesyg 42 
The 


lakes i ai iahog bnoose att .sie? <BhaerIw ae 
20y A: woux a Mhiaain uoy 21642 eaueosd aentog Silay yiey s 
" Sumtyes Bae stois yooos4 
a'2i ,Ja00 oft ot paiatetss \snidg tax. odd sed 4 
(bite I sAll \saueoed yitees yew fads tpwernis op neo HOw... ELPRee 
#% ,elaed entwoi s no hew od Yon Bivow sqevesasin rosi>sie atts 
NeltnIINsoMN> Sit Fon bre aol ssoqatg edt situesem ot Yio baew 2d Bisoy | 
nowtoele Jett been bleow voy Bis .Seob add te mgksxowoTg ath 
" gntivyevs oond . + BaSvO RN ats sponte d*hob voy th. ..sdyem saooeutoim 
e'j. ,deeverg 6 spaerl> 16098 way 2P 08 .8890010, & Spnend voy 
sdetquos o ,Kinyious of sone: on wey O8, .smis ond fle biley | 
-anob a aed bite .tleviane 
bee ‘enol taeqozd sits BOY ae pnt :BAAUd .AG 
sold nokagrvaie add sawn BD og padi Lin eis vay 21 niet 3 


: tseti is 4 | _ ; ney ne ; ,ebled tsds 


MO Moleined 
yort"O8 olds ot 0» 


. F 
Ltt —) as a Ee on I Ss a Ss 


10 


15 


20 


25 


30 


7 (6/76) 


eos = Trudeau, in-ch 

THE WLINESS:: \(cont “dii) Jalmining area: 

But yes, indeed, if you have different standards for 
datferent tlibers pitt will ’create! a problem. 

There are ways to distinguish between fibers with 
a membrane filter, but again, the research...there are ways like 
dispersion staining, which they say that they do differentiate 
between the different types of fibers. Another way is polarized 
light. Polarized shows..with the use of polarized light you can 
see the different crystal structures of the amphiboles compared 
to the serpentine. 

But again, these two I know about because I read 
in an atlas on them, but I don't know about that. 

DK. UPREN;=' I vasked’ Dr. ‘Chattiveld about that 
specifically, and he reminded us that the particle size that we 
abe, Concerned with is too small to be affected with a pOlarazing 
microscope. 

THERWLINESS:® Okay, "soe: he did try," hi oi word: is 
better than mine. I did not try. I know polarized light is a 
well known method in minerology to distinguish two types of 
crystals: 

DR. UrFEN Seite iteworked;)” it°would=be* quick and 
fast, ,©andeyoumcoumldaydoute 

THE WITNESS293 3 Yes. 

DR. UFFPEN: “But he gave us an unequivocal answer, 
andatinasstawould haverto go back®and*check. his words, but it 
was an unequivocal answer that the particles are too small. 

THE WITNESS: This may be a reason, but also the 
preparation of the sample may have to be different, and when you 
examine with polarized light, you don't examine with phase 
contrast. littls anotherstypé of *illumination, so it@would=be two 
different microscopes, or two different settings on the same 


microscope. 
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THE WITNESS: (cont'd.) The phase contrast is 
used to enhance the contrast, so it may be that you see a particle 
using the phase contrast, and you don't see it using the polarized 
Pht ee OO mt ase Oat Peul batrsaccece at it cach cotil calor fart 
amosite, if you can't see it. 

But I just wanted to stress that point before 
starting on the gravimetric. 

Do you have a question? 
10 MR. LASKIN: Q. If you use the membrane filter 
method and you use the AIA method, how much room is there for 
the kinds of human errors that you refer to in your article, and 
how qualified do the technicians have to be? 

THEAWLTNESS: A. If we oo back to exhibit number 


four ,wOn Page yin wets Dagew 2 wet me verity inal. 
Ue VES abit ek. 

If everybody used the AIA method, we get rid of 
the variation in dust counts that we see in table six (1), because 
these are variations between various membrane filter methods. 
So everybody using AIA, table six (1) is not valid. Only 
20 table six point two would be valid, and this we can control. 
Every point there may be controlled. The variation in the flow 
rate of one pump may be controlled by taking the flow rate before 
and after and making a decision if there is, as I said this 
morning, if there is more than ten percent difference between 
before and after, you reject the sample. 
25| NOW seenoninie orm oS buon on sine ter ec is 


we may get rid of also. by examining the filter with a low- 


magnitude magnification. 

With this kind of examination if you see...if 
PS Nonuniformed? Stim bution rom ies ibers aa Sudos ng Lo 
nonuniformsfor all thesdust and wou .are going fo see it right 


away. ) -lLOben wou -Can «go back if it's kay, and vou ineject 10 if 
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THE® WETNESS== (Cont! di)! Le'stnotiuniiforme 


Recording of sampling time? Well, this is a matter 


for the technician of recording the sampling time right. Very often 


Ehis is...o0r it*was donewith a@iusual watch at plus or minus five 
minutes. Well, why do it plus or minus five minutes when you can 
do 16 plus or mintus-“a* second.e So ‘this? isi done, okay. 

Contamination: finismus a matter of quality control 
of the batch of filters you buy. You have to examine them. For 
every lot you buy, vou have to examine at least one or two out 
of twenty to see if there is something on them before you ever 
sample, and it has to be done all the time because it is often 
that we see contaminated filters that are bought from the company 
that distributes them. 

The mounting: The quantity of mounting liquid may 
create the "condrtron "of migration “of thetparticles. Well, the AIA 
method accounts "for “that "because Te ysaysm@two. vhs “it ttworon tthree 
drops using a syringe, and that's the amount of liquid you need, 
and not more than that. So this disparity disappears. 

Counting: This 1s the main thing that we cannot 
really get rid of on a short-term basis - the different 
comprehension of the same criteria by two technicians, and the 
state of mind of one technician. 

These two, let's say human errors, can be at least 
diminished by*qualityrcontrolsusing?. like wertalkedtabout...using 
the permanent slides we talked about this morning. Ifa 
permanent slide goes around many technicians and they give their 
data to each other and they see they are very different, they 
are going to ask among ourselves why are we different. So if 
they are different, they are going to find a reason. 

We had started that at the QAMA, to do not only 
a round robin, but meetings of the technicians to find out how 


they understood what was going on, and we were building another 
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i TUB Wi NP oS ee CONG da) catalogue that would be 
more than the catalogue that is given on appendix H of I don't 
| : know what exhibit here, but... 
MR. LASKIN: Ten. 
| THE WITNESS: Exhibit number ten. 
So the AIA method tries to... 
| MR. LASKIN: Minimize. 
THE WITNESS: Minimize...convenient with the 
] 10 mounting and sampling errors, and minimize the other error with 
the quality control of every technician, him with himself, 
theaters fis training... 
| MR. LASKIN: His training? 
THE WITNESS: wer Ollea Short term or long tern, 
| using that or many permanent slides, and between technicians 
iS using the same slides but in another strategy. 
| MR. LASKIN: Q. Okay, good. What's the next topic? 
, THE WITNESS: A. The next topic you want me to 
r talkeabout ist and 1 li) try to gO briefly over it...is the 
| gravimetric measurement. 
20 Q. This is a measurement, I take it, that some 
| other jurisdictions have used to set standards, measure standards? 
A. There are jurisdictions that set standards 
| gravimetrically, yes. Quebec is among them. But I'm not going 
to go into the legal part or the JUdLcialepart of it. 
| Oo SNO7). vl don) tewant VYOUnLO. 
25 A. It's not my field and it's not the purpose why 
we used in the QAMA the gravimetric instrument, was not at all 
| Tie eae Tons tO 
' Q. Regulations? 
| eee Ome iemneoitlatt ore They were in accordance 
a with the, in relation to some Specific needs that we had. Some 


Specriic, i should sav, objectives that we had. 
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Q. Were they used as just, generally used as 
engineering control devices? 
A. Mainly. Yes, indeed. 

: Oow loot ese walle TI ont. Canewe.jUuSt Viline CoOrougn 
that relatively quickly? 

A. Well, I*ll start by the engineering dust 
control equipment, or the engineer point of view in the plant. 

If yougare an engineer in the plant and you are 
ne Wiredstnere to.,control the dusteand to assign to yourselr your 
priorities of dust control, the instrument you will probably 
mostly need is what I call the Tyndallometer. 

The Tyndallometer is included in the gravimetric 
PNseruments, Dub IneractoTtaGlVves =7OUsd NUMDeLsthatdS. igi og 
low, and it's on line with what you are doing. It doesn't take 
15 a sample, it only measures whatever you see. 

tt*s/a very light anstrument. “If vyouvknow you 
had a dust leak because you had a high count, or your APM had 
a high data, you don't know where the dust leak is because it 
doesn't show, you can't see it with your eyes, well, the 


Tyndallometer replaces your eyes. It's more sensitive to dust 
20 


than your eyes, and it will show you readily where the dust leak 
Se 
Li GvouswantecO A2SSiOnsDrVOGLLIes an youre plant, 
like between one thing and another thing, you go with the 
Tyndallometer and you may see how large the number is and you may 
25 See that very tasteaLe Sie ouick instrument and at tne beginning 
we bought. ..wien | was there iotill - welbougnt that stor tite 
imdustra ad, bVOlen Stes neorder tore him LO assess We OCMeit aro 
assess the permeability of the filters that we were using. 
Not the membrane filters, but the filters used in the production. 
But then the maintenance people discovered that 
30 instrument and they went with it, and now they use it everyday to 


assign themselves priorities. 
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THE WLINESS +e (cont'd -) s.limigqnt explain stouvou 
: Dow, mt Worked ~.bui. a. 
| MB LASKLN we, “Ll eGOT St sssee 
: THE WITNESS: ...I don't think it's interesting. 
| All you need to know is, it's a portable instrument. 
MR. LASKIN: All right. 
| THEW Gio son AON, (bt ne pe alC.ssn 
| MR. LASKIN: Q. It enables you very quickly to 
| bi identify a problem and control the dust where the problem is? 
THE WITNESS: A. Exactly. 
Orns Okay And, LEcswnOoG.ducounting device at all? 
J Awe sltLS snot cay,counting device... slLt's, avgievice 
that...we never usedthe data as it was. We used a variation of 
| date== high/low. 
15 DR. UFFEN: I just wanted to establish one thing, 
i however. I believe it has a very large range of sensitivity, 
that at might. be used gon heavy dusticollection,,.or svery. small? 
| THE WITNESS: Yes. 
DR UPEEN =.) tHoOWw.ssmallk can this thing be used simply 
as a detector, not as an identifer or a measurer? Can it be taken 
i ay into a nonworking place, but into an environmental situation and 
tell you whether you have got abnormal dust? 
| THE GNLINES Sse Lacom te knOW se ok Vey NEVET Gorledat. 
All I know is, it was very sensitive and sensitive 
| enough for the purpose we had for it - to control the dust... 
os DR. UFFEN: Just to tie this down, we may be able 
1 toskindsotm Get laloracpeon aL won page. 5 Of stab ft Olmedo 4 sO r 
your article... that whird paragraph. deals, with «this, issue, and 
it gave the range of possible concentrations that could be detected 
| all the way from point zero one milligrams per cubic meter up to 
ninety-nine point nine milligrams per cubic meter. 
| 30 Could we translate point zero one milligrams per 
ie 


eet 
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DR. UFFEN: (cont'd.) cubic meter into fibers per 
erie Even approximately? 

THE WITNESS: These numbers are numbers...first, 
you have two questions. 

The first comment I want to say is that those things 
that, lvkée the point zero” one to ninety-nine point nine,’ is a number 
given by the company that sells’ the instrument, Okay? ~ It’s the 
way the instrument is presented or calibrated. But we never used 
it to measure the milligrams per cubic meters. We were not 
interested in milligrams per cubic meters, with that instrument, 
because we did not believe in the measurement. 

What we believed in was the variation of 
measurement. This was out point. That's the first thing. 

The ‘second thing, milidigqrams per Ccubie meter Co 
fibers per cubic centimeter, there is no correlation. There 
might be a liaison, a relation, between the two, but no correlation. 
So point zero one...if there is no asbestos, there might be a 
lot of dust, but there is no relation with asbestos because this 
instrument will measure all the dust. 

DRe Use ENS = Ai thes dust. 

MRe nok iN- =O. = | takes t wt we go back torpage 
243-and s.00k at *cablercis point sis, at t6aSc...you Get... toae 
doesn't suggest there is any absolute conversion, but it shows 
you the kind of side-by-side measurements that some companies have 
had? 

THE WITNESS: A. Yes. This data was taken with 
the RDM-101, which is an apparatus that we really thought was 
giving real ‘Gravimetric measurements, ‘real..2it meant milligrams 
per cubic meter, the ROM>101) “ihatee why we bought at, caiawthiis 
picture that you see on Gila “Un* Capler six pointes’ x) 91S themkind 
of game we would play with the instrument to try to predict not 


the fiber concentration numerically, and with milligrams per cubic 
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Aeecone de) s=meter, but to know 1f we haa a 
problem or not. 
2 Like, here the table says that for gravimetric 


concentration of close to point eight four, something like that, 
milligrams per cubic meter, this data here shows that...yes, 
that's it pointtericnt taveree Welly -chemnwd Chanke wees) Wey 
percent of the time if youhave less than point eight five 
1G milligrams per cubic meter,=you wirll*also have» lessethan five 
fibers per cubic centimeter. 

That" 's-what= I recall a? relation.~ You™don't 
know exactly if you have, like, point eight five milligrams per 
cubic meter, you don't know how many fibers you have. But 
ninety percent of the chances are that you are going to have less 
15 than tive’ fibers per cubic Centimeter. “Youttare Not interested 
in the rest. If you are there for standards, you know that you 
are under the standards - ninety percent chance under the 


standard - and you go to someplace else to do your fiber 


measurement. 


The RDM...I want to...supposedly we are finished 
et with the Tyndallometer...now we are mixing... 

DR. URFEN?: Sorry, it’ won’ tetake long tote this 
down. Yow have described Wt “as ™agood, rapid, portabledevice 
for detecting changes in the dust? 

THE WITNESS: Yes. Very sensitive also. 


25 DR UPFEN: All Pm trying@to determine 157 ih we 


took that same instrument into another situation, the renovation 
of a building, and a worker needs to know whether there has been 
a pr Change 11 the dust,— or tab inspector does, would this be a 
good instrument to use for that purpose? 

THE WITNESS: If he compares the data with another 


30| data. It's used as a comparative instrument for respirable dust. 
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THE WLINESS? (cont'd) YOu aon co Mave co talk 


—_— 


about...not for asbestos dust. 


Like, if you go on demolition work, if you knew what 
the dust was yesterday and you want to know if it has changed today, 
you go with your instrument, sure you are going to see a 
difference or not. Stirre, it could be used for that™ 
It's a very fast instrument. You would not have to 
stay for twenty hours there. 
10 in fact, 10'S an instrumenc that could bee used 
anywhere where there's dust to show the change in dust...a little 


bit like the smoke detector is used for ventilation measurement 


- kSS- o 


purposes, very positively. 
Now, the RDM-101, again it's another apparatus, 


a portable apparatus, that works on the beta attenuation principle. 


15 It gives a data every four minutes, as the ones we employed in 
Quebec. You may ask the company that makes that machine to 
give you an RDM-101 that will give you a data every two minutes, 


EGUL Si cy Orit 6 lt. SuOeClUcd at kiemLaAcCtOry < 


Even when decided, you may change it at your 


~ place, but then you have to make a manual calculation. Ti Svou 


want it automatically, it's...you need it from the factory. 

But anyway, the RDM-10l1 is mainly used, again, for 
engineering purposes, and it's used very often in relation to, 
close relation with the numerical analysis in order to show 
beforehand if we might have a problem numerically. 

25 We go with the RDM-101, take a few measurements, 
and we see what kind of dust we are going to have, using it. 

This was the purpose, the objective we were pursuing was to 

assess a problem quantitatively as fast as possible, and then 
assess it with a fixed-station sample numerically. This is 
standardwise. We are not measuring the exposure of the worker now 


when we do the fixed-station samples. 
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THE WLINES ose ( Cont! ds) ) tt va. 4 Manager's need to 
know what is going on in his plant, and here the RDM-101 served 
that purpose because it measures dust, and dust is dust. 


want to get rid of it, whatever it is. 


aot 


It may, sure, if you are in the aSDescos emily 
it sure contains asbestos dust, but you want to get rid of the 
aust y= not only the asbestos dust. 


When you get rid of the dust; you also (eRe cu is btape 
the asbestos dust, that's the POlnt.) slhewRDM—10 lis there to 
measure the dust. 


10 


The APM is quite an interesting instrument. The 


acronym APM stands for ambient POlluElOn monitor: “Tt was EtesGly 


[ done to measure the dust in ambient air, like in the Clty of 


and 
it may be used there, Dub ain the asbestos mines we used to measure 


15 Toronto you might have an APM on thes cea ling of a Sug Lawn: 


the quality of what we call the return air. In the winter, the 
aiz that is processed within a mill may amount to between one 
million cubic feet a minute to four million cubic a minute wa 
various plants, and that air that has been heated by the 

20 machinery, instead of rejecting it outside, is passed through 
filters and serves again in the air. © fel. rejected inside the 
building and the same air is used very often, with a little 


different makeup - new air everytime - maybe ten Percent. Ofetne 
aip@in winter 14 makeup air. 


PF ehink 16 "s too. bad Mr. Pughs has gone, because 
25 
he is the production man, he knows what the air was useda for and 
PPcnOw, like, Pargely 7 forty percent of the air was used for 


environmental purposes, and Sixty percent of the air was used 


for production purposes. The air used for production purposes 


was for getting the fiber out of the rock and getting, 
30 the various lengths of fibers. 


separating 


But the APM, to come back tose APM, the APM 
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SHE WETNESS =f contea: ) mSVuSed*ins what’wercald 


the plenums, the dust plenums, outside the bags after the air has 


passed through the bags then the air is supposedly, it is 

Supposedly cleaned, and we assessed that it is clean with the APM. 
When the APM has a trend upward, or if there is 

a big leak and we see a very upward significant result with the 


APM, then we go with the Tyndallometer to see where that leak is. 


But using the APM on, I think it's every thirty-five minutes it 
10 gives a data, and youvare “looking at that data and you-geti orl 
think I have proposed figures showing a few data with the APM on qi, 

againgtnatable tfourpeintexhibitonumber!fourve The example is given 
Onegpage T2395 

There is an example there that we see...we almost 
see a trend and we can almost predict that there is going to be 
ie a break in the filters. We see the wearing, like the black dots 
on figure six point eleven represent respirable dust, and we 
see the trend upward and then something breaks and it goes high 
Wp. 

beyus.e want vyou totlockwatrthe data. The ‘data 


20 are in micrograms per cubic meter in the return air, and not in 
milligrams. 
By the way, these instruments were installed and 
then the province arrived with a standard of point two zero 
mil leonamnsepew cubtvewmeter iformthe Sretunun saine. Of respirable dust. 
Here, Gche ainstrument talsotfdoes-totaledust) but 
25 it's very similar to respirable dusts, except the measurements are 
higher, but they follow the same trend. 
sO (Chat 'sWabout it) for thhetonavimetric. Mwhat we 
call the gravimetric instruments, and they serve, as you see 
now, the purposes that are quite different from the purpose of 
the measurement of the exposure of the worker. 


DR UEPEN@@ Couldm! idraw attention to ttwo eehi ngs 


ie 
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=< W135 
DR. SUBEEN: 
ambient pollution one. 
THE WITNESS: 
DReeUrPEN: 


Yes. 


= Trudeau, 


CCOML. c 2s) 


in-ch 


about this last one, the 


It has a very, very much higher rate 


of flow of the air, nine liters per minute? 


THE WITNESS: 
Die UPekN: 
THE WITNESS: 


Yes, 


iss 


built with another type of cyclone. 


indeed. 


So is that our Of tive times the oOcners? 


five times the otvchers, buelits 


It's a steel cyclone and this 


cyclone is made up..it's made so that nine liters per minute flow 


will separate the respirable from 
dust. 


the nonrespirable parts of the 


It collects more...we needed an instrument that collected 


more dust in order to get enough mass to be able to get the 


Significant measurement. 


Like, the more you 


GOlngscorget OL Guse On Vou tilter, 


FORs 
DR. UFFEN: 


get in, the more mass you are 


the easier it's going to be 


..to make an analysis on it afterwards. 


Presumably you can use it in regions 


where the dust levels are very much lower? 


THE WITNESS: 
supposed that in 
au Che ma Lil. 


instrument is measuring is returned to the workers. 


1S-9OLn¢ tOsbe breacned.... don .c 
but the workers are going to have 
so that dir must come as clean as 
That's why we have 
that ait alletne time, and noc. on 
instrument served that purpose. 


DRe UPPEN: 


in the description of it...I happened to be reading 


One wouts eolInk ts Seo SO slab 


7540-1171 


Well, 


dust plenums the dust level is the lowest in 


One more minor question. 


in, tactphrcnes., ts et. ove 


It's the back...remember that the air that the 


pd gh 8 = Ne 
KNOW exactly what S-rigne.... 
that in their noses afterwards, 
possible out of the bags. 

to assess the quality of 

an irregular basis, and this 
I noticed 
i cecviiece 
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DR LUBSENSeCcontud.) "prevent condensation, an 

electric heater assures a variation of about thirty 

degrees Fahrenheit in the temperature of the sampled 
ain 

What does that do to the humidity, and what does 
that doetro thetfibers? 

THB OW PNB oor eli fadCie ht, cs Onlys «11, eberecaielawe. lel 
if you are into the specification of the instrument and that 
SpeCcitrcepoOlnteilsyeit Wousworkein, tOo-humid air, there is a chance 
thats .cnerer st av Venturintnatss put. into. the anstrument so that 
you always have the same flow rate, and that Venturi could easily 
be fogged up if humidity was present in that air. Okay? 

Mhemdust ioulldnclog,, wathiwith the water, on the 
Dlow téeinperaturetio£ tne mVventuriy, yand at Could Clog the f£i11ter and 
clog the apparatus, so the apparatus heats the air before 
ertering, < 

DR. WUR EP ENeeeAnds tiagdr ys. at out. 

THe PES See roo RO.O Gt eS st Ot. 

DR. UFFEN: SO You are not measuring the true 
ambient air? 

THE WITNESS: We are not measuring...again, we are 
measuring milligrams per cubic meter. We are measuring 
gravimetrically tandywerdonst want. alsovto...there is another reason 
tLOwLt, SLOO.ewe don! aaeiene of excessive water on our filter. 
Wewstarted with “agdryliiltam, and sinthosaitr 15 Full of moisture, 
thatesmoisture wale eurAltacoesmthroughsall the time, it's going to 
go on the filtervand it's going to be weighted, using the 
beta- radi ations altentLuation ws buteasti ll wes going to be werohnted 
Wilt chemresteolgiune dusty asrit 1s VYapor...1t"s coming from vapor 
only. 

DR. UFFEN: But we would be weighing water and 


dust? 
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THE WITNESS: Water and dust, that's it. And you 
don't want to weigh the water because it was present in the 
atmosphere as vapor, not as water. 


in, face etc es 4 very nice little gadget on the 
instrument that PreVents sit) fact, 


not measuring the truth, Jiis:t ee 
you know? 


It helps you measuring the true thing that is anche 
atmosphere. 


So that's it for the instruments, 


the gravimetric 
instrument that gave data readily. 


But now we may measure dust 


also gravimetrically, analyzing the dust. It has been tried 


before and even used on a regular basis in some other COUNErTes, 


Now I want to talk about methods of analysis like 


infrared spectroscopy, the x-ray diffraction and Cierathone 


MR.~PEASKING #0. Coula 1 ack you just one question 


beforesyou NWeéave alt this measurement, just so I understand vl oh 


Could you go to tab five Lor one second, which were the 


measurements that you actually made in Quebec, and let's just 


take the first page, the Johns-Manville Canada Inc. 


fixed stations, 
all stations. 


First of all, what method was being used to take 


the measurements that are shown in this page? 


PURE WITNESS <A. sOne of tie many membrane filter 
methods. Over the years, we Changed. In 1970, 
in startvedtin 1976. 


I wasn tt) there. 
Start inousn 1976, I know for sure it was 
the NIOSH, what is called now the NIOSH-II method. or even in 
PU767 el temuste haves bean the NIOSH-I method. 


Bucerns 1970), 
as it was known then. 


it was the membrane filter method 


I don't know in fact what membrane filter 
method was used then. 


Ce PINeriont. = i tare 11 SAB 


t*m™sure it was a regulatory method. 


Q. Okay. I take it from the title at the top that 
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Q. (cont'd.) these were not personal sample 
measurements, these were fixed-station measurements? 

A. Indeed, yes. They were there to see the 
improvement Of the dust’ Situation over the "years “in“a factory: .or 
Citsers "tot tiew mr lise. 

O} "Gan you... altnougi: the =-brrstecategory=you ve 
got 1S zero to two fibers per "cubic "centimeter; can you give us 
any idea today what the percentage of samples would look like if 
the category were zero to one fibers per cubic centimeter? 

AS” T°don “t Knows “F*dor’t *knowe Look P*tiroemezero 
to one, you don't have so many, eh? You have point one because 
you start at point one. Anything below point one, you said below 
POint one. SO vou Start at poOine One, petit two, (point three, 
point four, and you only have ten chances between zero and one. 


I don't know how many. I don't have the slightest 


clue. 

Ge tar tant. 

A. But these data exist, and they are public data. 
These could be examined by your Commission if need be. These are 


public” data that are given” to the rnspectorate*or=the Quebec 
gGOovermmenty SO tc -S NOL Cnet rf co: NOt want=co: answer. Misuse 
can't remember. I could say a number, but it could be as false 
as anything. 

MR. LASKIN= **@! "Dre *Mustard“has* a-questiony Due 
I just want to find out, are there equivalent data for personal 
sampling measurements? 

THE WITNESS: A. Less, because we started personal 
Sampling On a Legular oasis only in 1976, Or ever 19 /o- 

DR. MUSTARD: I would just like to followup with 
a question on the table in tab five, which may not be...he may not 
be free to answer. But I was fascinated, I was going through all 


the examples that you had of fiber concentrations, about the fact 
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DR. MUSTARD: (cont'd.) that in some of the mines 
” the shift to a low fiber concentration per cubic centimeter seemed 
i Cowbesfasterrenantangotheraiurisdictions. fhitevourlook  atethesbel4d 
5 Mine in tab five, the surface one, and look at the first Johns- 
. Manville, and look at the readings for counts greater than ten 
fibers per cubic centimeter, and for fibers zero to two, the 


question comes to my mind as a rather fascinating phenomenon 


: 
| that some of them seem to shift into a reduction and end up 
intashighergfiberecontentimoresrapidiyethan obhersaeenaust 
j looking at the data. 
But then we would have to assume they are all 
| measuring it the same way, and were they in fact measuring it 
the same way in all those mines? 
THE WITNESS: Yes, they were. 
| Ae DRenMUSTARD san SOmethesexpllanation foreinessh@tting 
has to be due to other effects? 
[| THESWLINESS:s) Yess 
DR. MUSTARD: Do you know why some shifted faster 
j than others? 
THE WITNESS: I have ideas, yes. The main idea 
i 20 isefirst theyualleproduce asbestos; ebutntheyeproduce;panefact, 


different products. Some produce mainly long fibers, some produce... 


with a lot of fibeérsfintthecres, Ingfact the asbestos as a product 
may be grouped in seven groups. Nowadays they produce what we 
eablngroup numbepuethreey four,eiive,esixeandesevent $They de snot 
ao Group number three is long fibers, group number 


j produce any group one or two. 
i sevennis shortafiberses While abltthé depositsado not have the 


same share of all these groups, some have more group number seven and 


Six, some have more group number three and four, and some have 


=e 


more fourcand fivetthan thesothers. 


SO, producing a different product, they have a 


} 


different layoutm at ystthe..tgenerally at's the same thing in 
=a 
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THE WETNSoS:) (eContrds) "every mili, out they may 


have a different layout from one mill to the other mill because of 


= 


5 the product that they are making. 


The second reason is probably the main reason, but 


iPShould*haveslolcriterwisc, tS thewage or the buridings and 
thesdvrricuLty or Bbringing= the, oL=making the dust controls. 


= 


Some buildings are very new, some buildings are 


quite old, and the old buildings, there may be problems of space 


| 2 to put dust control equipment in place. 
Also, in another very new mill there is no problem 
] Of Vspace ana Li s@alieinuethe Lirse design= tial the dust control 
equipment is going tobe put, so this might be’ another reason. 
That's the second reason. 
oF A third reason is the resources. Because they 


sel ditterent® products* they mignt have different resources 
available - and I mean human resources and I get into something 


enat=t=don t=know now,"but 1t mrone betalso tinancial resources. 


But this is only an assumption here. 


DR. MUSTARD: But in essence they are all using 


20 the same measurements, so it's a very interesting example of 


= 


Variability, Of@ceryinad seomachtevemcorero. - 
THE WITNESS: On; yes. 


What"wercan "seer.Fin fact VYe-we could have drawn 


a general, one curve for everybody, we see now that since 1970 
uney went’ generarly*tromacwenty=to TOLrty percent Ot their data 
25 : ; ¢ 
between zero and two fibers per cubic centimeter, and now they 


are more than ninety percent, most of them nowadays. 


DR. MUSTARD: Just the other intriguing exercise 
£Or me, “ana thinking=about this™and health erfects, 1s that for 
Bell, which is at the back end, there is one list of fixed stations 
30 underground and fixed stations surface. 
THE WITNESS: Yes. 
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DR. MUSTARD: It looks like the fixed stations 
Undergroundvis a@iar tougher -area sto stry sto vgarn “controleerls that 
a fair assumption to make? 

THE WITNESS: Yes. Yes, it is a fair assumption 
that it is very much tougher in an underground mine than ina 
surface, and in amill. But I would be surprised to see a 1981 
Similar survey, because specifically at Bell they changed totally 
their mining method between these data we are taking in now... 

DRSSMUSTARD Ss Teves p4and Sthatedata;, +P ttaketitrvis 
publicly available? 

THE SWEETNESS -7 60h; “yes. Iindéed f*°intfact,y Mr) 
Gasgrain, -Ivdon"t “KnowoCLrpcie'sistrill available; ybut these are 
part of what we call semiannual surveys that we use to put 
together for the provincial government in Quebec the...the last 
time I was there, that was the semiannual of May...was it May, 
1980? When I went in March, 1980, from the mines, we were in the 
process of making the semiannual of May, 1980. 

Hedonsceknow nowadays 1f they still do it.  f 
Aton task, 

M. CASGRAIN: It's now annual. 

THE WITNESS: Semiannual? 

M. CASGRAIN: No, annual. 

THB@WLTNESS 9416's “now Yannual. 

DRY UPFEN Sheers «there any Sparticularttimetoktyear... 
when you say annual, do you happen to know what time of year? 

M. CASGRAIN: They report annually. 

DR. UFFEN:\*°Report annually? 


M. CASGRAIN: There is a difference between reporting 


and what they actually doo? I .think #we+can*qo rinto that with Mr. 
Trudeau. It would be a report once a year now, but they actually 


check on a regular basis, almost on a day-to-day basis. 


THE WITNESS: Yes, but the process of the semiannual 
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THE WETNESS: (come'd.)) -Onethesprocess (ofLsemaking 
) the semiannual was a specific process that we would do specifically 
duUbINngG@ascertains@length sofeatimens. 
M. CASGRAIN: On fixed stations. 
THE WITNESS: The fixed-station samples, specifically 


in the later years where we did...the semiannual, it lasted long 


to make it, maybe two months, but it was within those two months 
that all the semiannual data was taken...except for one place that 
| 10 they did the semiannual survey all year around....rather, not the 
semiannual...the annual survey all year around, and they would 
start in January, @andvalilathetdatatcolilected fromeMay, togMay, 

| let's say, would be included in that annual survey. 

But all the other places, it would be a specific 
Einevythate theyswouldsdo ue. 

15 Is that all, because I would like to talk about, 
| very briefly, veny bruetivy ,-aebout\thesstatistre notieniot 
HuUMDerS. 

MR. LASKIN: Fine. 

THEAWITNESS: @@lntéact. dymayehaves .sf shoutdgmaybe 
| oF havelitalked Vaboutythatarnmeherdefanitionsprocessy butalethankuact's 
an appropriate time to talk about that. 
fawante totsayi i 'manotealrstattstic ian, gbutee Use 
| statistics sometimes, and using statistics there is one thing 
that we, again, we must know...we used to talk about averages, 
| buttthe averageiofimany,datakis ajvadid statistrcsjonl yous we 


25 have a normal curve, a normal or what we call the Gaussian curve 


: of distrabutwontuatThesGaussiangcurvetormdistraputmoniast ae 
MRe LASKIN«= SLtussnarcder to wraw stu thanssay at, 
THEWWIETNESS: @itisetairrilyt okay; lchize Here you 
: have the data, like the average - we'll call it M, and it may 
be X fibers per cubic centimeter. Here is the frequency, okay? 


sa How many times you add M, you may add it twenty-five percent of 


| = 
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THE WOENESS; (cont'd.) thestime,+buteitisathesdata 
yOu.Ahnave tie. most Often, noteonly,.butgat'sathe datawthat fitty 
percent.of the data is dower than, fifty percent,ofethe-data is 
higher than. 

Also, when we talk about the Gaussian...I say 
Gaussian, but Ivil write.normal .seltisethe-samepthangeayetThey are 
synonyms. 

We may talk about the standard deviation and we'll 
label 16,,S:.iThese.. dwellpsthesdtstancerisuStand thervvalue here 
is M plus S, and the value here is M minus S. 

What it means here is when we say that...when we 
use a statistic M, plus or minus one standard deviation, we get 
Sixty-seven percent of the data. We are sure that we include 
Sixty-seven percent of the data, and again they are the same 
height on both sides. 

And when we look at two standard deviations, 

M minus Two S, and M plus Two S, we get ninety-five percent of 
the data are on hand. 

So if we calculate an average and we say out of 
a sample with many measurements, we say average M plus or minus 
Two S, that means that the data that was used to calculate M, 
Ninebyslive percent of 1 will be within plus or minus Two S's, 
But we made the first assumption that.we-had a normal,distribution: 

Nowhingnea lity iwhat bs igoingson? syin real ity, 
what we have usually is, as the numbers go lower and lower for the 
actual concentration, ,of dustin the-workplace, Letls say.we-add 
an X here, and this is the actual concentration and it turns around 
that number. 

So what kind of distribution will we get? We will 
probably get ,something bike this«s.Something Hike,this.«-That 
means that we will have from point one for the membrane filter, 


because iwe never set .less than .point sone s;ncokay? aiWa kl bshave less 
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THE WITNESS: (cont'd.) than point one, and then 
POINC -two,, point three, spoint: four... jAnd let ’s say we. go out to 
LWO,.OKay, and then wtour stive,=six...we ave limited space 
aval lable under X,. and aviot Of Space, tO intinicy, Over sx, and 
we have a few large numbers here - like big X. 

If we compute an average out of those numbers, 
this value here may have a great meaning. It may mean a lot, 
it may...if we compute the same average as we did before, and 

10 let's say it's a hundred here and compare with a series of Two, 
you will have an average of fifty. 

Well, this number statistically, supposedly, 
if we had arrived at. that, doesn't mean da things —1t's not’ a 


statistic, a valid statistic, because an average has only a 


meaning when you use it with a normal distribution. 


15 ; : ; ‘ : 
That. Kind) Of distribution nere.... ci0n © name 


iosyetr.. DUC. tte Called a logstiormal dist riburion, wand, there are 
statistics used to describe briefly what happens here, and it's 
called a median. It may be called a Sichel estimator, or it 

may be called a geometric mean. They are close to a median. 

: 20 In eeact,, the: median of this, of aydata, vou calculate =the 


median as fifty. percent of the data is lower, fifty percent of 


the data is higher. 

Here, in the Gaussian distribution, the average...and 
let's talk about thermmedian, .let.'s  callyitemM Star, that wouldebe 
the median. They are equal in the Gaussian. But here, no. 


25} The median may be here, and the average may be here, or whatever. 


| 

| 

: But the average isn't mean. It overestimates 
£0n thre type Of Glstt LouUCTOn what, isn JOLugsOn Witiin ode 

| distribution, so what lt want to say, briefly. is with low numbers 
and that is valid not only for asbestos, but for whatever 


a contaminant, when we get into low numbers and we still talk 


—VEeEVEGE=—— 


about time-weighted average, we might have a statistical problem 
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THE WITNESS: (cont'd.) of what is a time-weighted 
average. 
WemCatle ere Lav si rs: Werare making asstatistical 


mistake when we talk about averages. §~We should talk about medians 
Or Sichel™estimators, or things Tike that. 

This is easy to deal with. It's called log normal. 
If you take the logarithms of all the data here, and put the 
logarithms into a frequency picture like EhatysVOULdetC ren rs. 
Then you work at the logarithms. You take the average of the 
logarithms, and taking the answer, you come back to the estimators 
SBS brea 

MR. LASKIN: Q. The median figure, the figure 
where fifty percent of the measurements will be lower and fifty 
percent higher, will, with the log normal distribution, be lower 
than the average? 

THE WITNESS: A. Not always, but in this case, 
yes. 

Q. Not always? 

A. Well, the log normal distrbution is skewed 
that way, but it maybe skewed the other way, too. 

Q. But if you are talking about in the real world 
Ghwche asbestos worlpldce, £ take 1th Gtowill be skewed on the way 
Bride oO Dut eta 

A. Yes. I would suggest that the median would be 
always lower for our purpose, but this is only a suggestion. I 
would suggest that it would always be lower, yes. 

DR. MUSTARD: You are talking about the distribution 
of a hundred separate measurements, is that correct? 

ThE WIINESo. “Yes. 

DR. MUSTARD: And that when you do the distribution, 
you find they are skewed and you can normalize them by taking 


the logarithm of the numbers, is that correct? 
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THES WLINESS: 9 yes. 
DR. MUSTARD: That's what you are doing? 
5 THEO WLUINESS: =.Yes. Bul then... 
DR. MUSTARD: I have a fundamental problem with 
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EChvsein that your fiber distribution by «size on most of the things 

iive seen suggests that it’s probably a logarithmic distribution, 

which is going to affect your first estimate. Therefore, I guess 

in your fiber counting for your first count, your machinery makes 
49 NOMCOVIGCULON DOr tne pact stnat VOUrarerOn y  COUntIngepaGe fore cone 
fiber population, which is in itself probably a log normal 
distribution in terms of particle size, and the intriguing thing 
in my mind is, that's probably being reflected over in the 


actual distribution of Single results that vou get. Ledon t 


le en  — J 


fe think you have to answer the question, but I think I understand 


the problem...in my simple-minded way, and it's rather interesting. 


THE WITNESS: Well, you are attending two 


«ee 


problems here. 
DR. MUSTARD: Well, I have the same problem in 


the field in which I work. That is that your basic measurement 


| 20 of what you are measuring is a log normal distribution. When you 
| do the unit measurements from that and then put all the numbers 

from all the measurements together, it carries over again. It's 
| a compounding effect. 

T think I understand what you are doing, and that's 
all I need to know.w)Ipdon'f,think,youshave)to straighten me out, 
22 because you can't. 

DR. DUPRE ea might point ouc. Coat pr. Mustard 
frequently attacks several things simultaneously. 
THE WITNESS: Because you are talking about length 
| distribution, .andawe arestalking about concentration distribution. 
; 30 There's two different things. 
DR. -MUSTARD: ap lL ereali ze, they,are, butiane biod ogy 
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DR. MUSTARD: (cont'd.) when you are up against 
the same problem where I do my measurements, whatever terms you 


use there is a relationship among them that is very hard to 


5 disentangle. 
THE WITNESS: Well, that's the end of it to me. 
Do you have any other questions? 
MR. LASKIN: I'm certain my friends around the 
table will have some questions, Mr. Trudeau. 
+ Have you people worked out some...? 
M. CASGRAIN: Maybe because I'm the French relief 
from Montreal. 
DRfaDURPREsmatOUlWish* tOokgowlinrst 2<ePleascyeM. 
Cascrain. 
CROSS-EXAMINATION BY M. CASGRAIN 
15 


Q. Just a very few questions, M. Trudeau. You 
described in your curriculum vitae, and for our friends here in 
Ontario and for the record, perhaps we should review it in the 


other language that you and I speak from time to time, namely 


English, would you tell us what your funetrons are at the 
20 CSST, which is the new Workers' Compensation Commission? 

A. Would it be interesting for the group to 
Getia Little bat! Of toe structure Of the) Cool? 

O.- Well, without. going necessarily into all 
the details. 

A. Without going into details? Okay. 


oo Q. We really want to know what your responsibilities 
are in that area. 
A. I'm doing that because it's a new commission, 
and the department for which I work is totally new, and has been 
but. together since a year, about. 
30 So there is the Commission, and the head of it. 


Under it there is the Inspectorate, there is the Administrative, 
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A. (cont'd.) there is the Compensation - they 
call it repatision in French. That's the previous Workmen's 
j Compensation Board in Quebec. It is all here now. 

There is a new outfit here, it's called the 

Prevention. 
} Okay, under the Prevention you have many 
organizations, and one is Formation and Information of the Workers 
and of our employees. One is called (French ) prance 


10 job is to go into the joint committees and institute the 


Sl 


formation of the joint committees at the workplace. 
Another one is...the (French) is 
under Prevention for a reason I don't know, but it's there. 


There is a co-ordination here of everybody, and 


| 
| here there is something called...in French it's Programmes Etalon, 
. 15 in English it would be Programs and Standards. 

Under the Programs and Standards there are various 
services. These are directions (sic), they are headed by directors. 


So here you have the service of Medicine, you have 


SS! 


the service of Safety, the service of Hygiene and a service of 


what we call La lession des affaires sociale. The main thing 


re TS cOeGONtract Witnetie Health Depalemene services Ana wiedieledc 
the workplace. I head that service here. 
O. Which as cailediwhat, again? 
A.  It"s ‘called the Service de Change Travail. 
Pe has no English mame, butiin) English 1t would ibe industrial 
25 Hygiene Service. 
OUD Main duty in the first year was first to 
mount the department. When I arrived there, I was alone. Now 
we have fifteen professionals working within the department and 
our main duties were to build the tools that are going to be used 
for the Prevention. That is, we have a reportois des products 


ae LOxtC.» Lt Ss a Reporter, of Tox 1G Products, that wesare bidlaing 


on an on-line basis with the Health Department and industry. 
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A. (cont'd.) We have other tools like, we have a 
reportery of all the measurement instruments available for whatever 
contaminant. We have a reportery also...we are mounting a 
reportery for personal protection for whatever purpose - like it 
may be boots, or glasses, or whatever. 

We are also responsible at the hygiene department 
for the guides that are going to be applied in industry. Like, 
Weehave a prevention@guide called the Guide de la Borrison (oh.) 
de Programmes des Preventions. It's a collaboration of prevention 
programs 7Gthe tquidessetosethatl Nn Thishis thesresponsiiili tycfom the 
employversmtoe8da,; but we are providing guides how to do it, 
according to the law. 

We are providing guides also, how to collect the 
data that you need to make a prevention program. It's called 
the Information Systems. J °now ttaccollect it manually or with the 
use Of a computer. TThatts upto tehe Cemplover itoedecide, but we 
are having a guide Oftwhatthevshould putwintoGthat somthatene is 
going to be able to build a prevention program. 

We are also making a guide for the Commission 
itself in the regions so that they are able to analyze the 
prevention programs and to accept or not accept the prevention 
programs presented. 

So that's for the tools and the guides, but we are 
also working and participating in two specific programs. We are 
working*on noise, on vibrations; on «silica, on vasbestos “and "on 
lead, and we are working to present prevention programs for all 
these specifics, including health programs, including an 
environmental program. 

Does that answer your question? 

Onteoh, Gite certainiy. does mi lThankgyousiveryemuch . 

Prior to...you stated as well in the beginning 


of your testimony that you worked for the Quebec Asbestos Mining 
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- 88 - Trudeau, cr-ex 

Ore COD Cy. |) wr ASSOCTAtlONneaSsuarLeCiniCa lm aavisor, 
and pie On SEO Lnat,) correcteme sift, Lom wrong, yousalso said that you 
worked with the Beaudry Inquiry Commission which was set up 
precisely to define standards and look into the matters of health 
and safety at work for the worker in the mines and mills of 
Quebec - asbestos mines and mills of Quebec? 

A. The asbestos plants. 
The asbestos industry in Quebec. 


Yes. 


0 £3 


- In that capacity you advised the Commission 
and worked with it in determining what these standards should be, 
LeeuiatycOrrect.: 

A. Yes, I worked with the Commission, but I 
didn't advise anybody on the standards. 

QO. You worked with the Commission in examining 
the instrumentation and the standards? 

A. The instrumentation, yes, indeed. 

Q. You subsequently...would you be good enough to 
Eel ieus a. CON LL think you rold us that in your evidences ..whet 
the norms are in Quebec, that were recommended by the Beaudry 
Commission and are now in force for the asbestos industry in 
Quebec? 

A. Well, again, you are going to have...these 
are recalls. The norm is, in order to get an average...we have 
two standards. One is one in one regulation, and the other is 
in the mining regulation. Now I'm going to give you the mining 
regulation. 

The ss ctangarg 319%) 1n order Co, get. -an average oF 
two fibers per cubic centimeter, you must respect inherently and 
constitutively four standards. One is, a maximum of five fibers 
per Cubic centimeter) one is) point two milligrams per eubic 
meter in the return air of the plenum, or wherever there is return 


air; one is, between point two and five milligrams per cubic meter 
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- 89 - Trudeau, cr-ex 
A. (cont'd.) of respirable dust, wherever in the 
plant, and between point two and five is according to the amount of 
asbestos dust that there is in the air. 


5 On Wisrmitacomprect to state that in effect: when you 


Sultron tthatwestablishedia MAC@Sewhatewe calli a’ MAGVOf five2 
That's maximum level, maximum number of fibers... 
Moa ves. 
Q. ...that could never be exceeded at any one time? 


10 
A. It is correct that it has expressed a maximum 


number of fibers of five fibers per cubic centimeter, but again, 
the question that I raised at the beginning is a question that 
is...1I directed) the) question) to you so that) you could give: me an 
answer to help me do my job in Quebec. 

15 What I mean by that is, we are not sure what a MAC 
means and what an average means and what whichever term that is 
employed means, because it is defined or described so generally 


that it may be described, it may be used in whatever meaning you 


Walt Wes, < Ombe HcOssSel mre. 
Octe Bultetorme preacticalhpunposese. 4.0 
20 A. For practical purposes it was understood while 
I was at the Quebec Asbestos Mining Association that the maximum 
was understood...that the maximum over the length of sampling time. 
That was understood. We understood it that way when I was working 
for the Quebec Asbestos Mining Association. 
is We never wanted a sample to be over five. 
Q. Which meant that you had to be at no more than 
ane average=or: two, fibers, is that correct? 
A. On the long-term basis, yes. 
DR. DUPREs The: time of the: sample was how Long? 
THE WITNESS: Most of the samples were taken on a 
30; ninety minute basis, during my time. 


DR. DUPRE: So the maximum of five E1bers woulda be 
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| - 90 - Trudeau, cr-ex 
DR. DUPRE: (cont'd.) over ninety minutes? 

THE WITNESS: Yes, indeed. 

; 9 DR. DUPRE: Okay. 


THE WITNESS: That is the understanding we had at 


the Quebec Asbestos Mining Association, but it's not written like 


———— 


that4at.alluin. .the regulations. We micht have to write it like 


tChoewcnough. | uledon' t throw thet interpretation away at alia tt 


might be the interpretation you want to give. 
10 


DR. DUPRE: It's written down as the maximum in the 
regulation how? 
THE WITNESS: Like that - a maximum of five. 
DRe DUPRE = On]  DUL. yOu,cOnm, © Know lt! “that uclover 
| a year, ninety minutes or fifteen minutes? 
15 M. CASGRAIN: ©. J think, M.. Trudeau, ‘perhaps 
WenMagh? ~SOrtlOor. ..not. to mrolong this... that. the MAC» of Live was 


ae 


never to, be.exceeded.at any time, with the result perhaps that 
you understood if to, be Ewo.tibers per c.c. ab all times, so that 
you would not exceed the MAC of five given the fact that you were 
Using Ninety minute intervals. |Is that correct? 

20 THE WhiNboos: “A. Yes, inceea... Ln face sthis was 
the verbal interpretation we got from the Commissioners of the 


Beaudry Commission at that time when the Commission was held, but 


Sc] 


they never stated that iby writing. 9 ft was Omitted probabiy. 


7 Q. Are you sure it wasn't their purpose? 
Pe A. Oh, yes, indeed. 
Q. You were advising them, so perhaps you are the 
One swhor Lorget ob. 
Ree ee leeOLvdOtr toa Om sure. 
Q. But then you came and worked for the QAMA as 
a technical assistant? 


30 A. Yes, and I interpreted the standard the same way. 
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= le — Trudeau, cr-ex 
Q. And you were asked to help industry implement 
the recommendations of the Beaudry Commission? 


Aim] 2. CS, eiparite oferiiin Implement measurementwise. 


Q. And if I may, just briefly, to summarize what 
I think I understood from your evidence, 


what in effect is being 
used by the industry, 


Or@atwleastrwas being used by the industry 


until you went to work for the CSST? “You cotld say there were 


the APM, which is used in the 
plenum for the return auEs the RDM-101, 


three main instruments - namely, 


which is used to monitor 


the dust concentration in the plant itself, and then the membrane 


filter method to determine the number of fIibersvear ec, 
correct? 


LSicnac 


Aw® YOusare forgetting the fourth, most important 
for the dust control engineer, the Tyndallometer. 


Q.- I was going to come...which is Used’ as a 


check to do spot checking in the plant wherever you really... 
May want to do sthise 


you 


A. A1%es, indeed. 


Q. Would you be able to tell the Commission how 


many...before we get into that. Are you aware...and alwavs we 


are talking at the time when you were with the industry...of the 


number of technicians used in each mill, in the Thetford and 


Asbestos area, to do the sampling? 


A. It depended on the company, on the various 


plants, but everybody had more than one, specifically, and most 


of the companies had union members and an employer's representative 
making samples. 


Qog Andereadings. v2 


A. Not together. They were not doing the samples 


together... Inefach, you could not Say who was who in the laboratory 


because they had their duty, their job to doy 
very mingled. 


and they would do it 
Lt wasrethe laboratory personnel more than the union 
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- 92 - Trudeau, cr-ex 
A. (cont'd.) people or the employer's people. 
Q. But it had been agreed that the union would 
5 provide one technician and the company would provide one, and they 


could work together? 


Ase jLuewase NOtvonha. pati ty basis likestthaty “in 
some companies they had one union representative and three or 
four employer's representatives. In other companies where they 


didn't need many people, they had a one-to-one basis, but usually 


10 if they need three they had one union and two employer's. 


ae 


Q. You had occasion to meet with those people from 
time to time, inkvyouree., 2 
. A. sure. iIny fact; they had*to meet every month 


Or so in order that we get the quality control of the dust 


Bl ieee! 


measurement going. 


bi Q. Did you find that they worked well together? 
An” surely. 
Q. And that they were satisfied with the way 
: things were being done? 
A. Everybody from all the mines all together, 
20 worked well together...in the committee I was working with. 
I didn't go everyday into their laboratory to see 
what was going on, this was not my job. But when I was calling 
a meeting and everybody would come, it was complete agreement 
and we would do the job as best we could as a group. 
In the various laboratories, from what I know, it 
25 looks like...in the previous statement it looked like I never 
; went to laboratories, but I spent most of my time in those 
: laboratories...yes, they worked very well together all the time. 
Q. Would you be able to tell us how many times 
or how the sampling was being done in each of the mines? Would 
* you know? 
A.**EVerybodyehad a’sampling’jGb"to domeveryday, but 
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- 93- Trudeau, cr-ex 
A. (cont'd.) they did not sample all the time for 
asbestos dust. They had to assess the noise, too, and were mainly 
doing noise measurement and asbestos dust measurement. That was 
Our main interest. 
But they were doing also other contaminants that 


could have been present in the environment of the mills and mines. 


ve Dinan - 


Q. But dealing specifically with asbestos dust, 
how many times would there be sampling done or how would that 


10 proceed, generally speaking...by the technicians? Would they 


nn 


do it every day? 
A. Yes. 


1 esate 4 


QO. Would they cover the whole plant on one day, or..? 


A. Oh, no. Never. They can't cover a whole 


Blan Celimd Cay. 


ik Q. So they would have a program of doing the 


whole of the plant over a period of time? 


A. They have a schedule to respect and do every... 


and every laboratory had somebody that headed it and prepared 


a schedule accepted by the managers, and that was it. 

i 20 Q. You spoke about the membrane filter method 
and about the RDM. Was the RDM used along with the membrane 
filter whenever sampling was being carried out? 

A. Notvall ther time, but tor the: fixed-—station 
samples, the fixed station were assessed by RDM's first. The 

: first four minutes, the technician would stay there to see what 

25 is going on, and the last four minutes, and he would make an 

| average of those two data. 

But for the personal sample, nowadays very used, 
there is no use for the RDM there. It's a portable instrument, 
but 1€'s not as portable to put 0 on the worker 's “shoulders, 

Q. But you do sample the stations with the RDM, 


and the membrane filter would be used for personal sampling. 


8 
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- 94 - Trudeau, Cr-Eex 
GO. (cont'd.) Would that be the technician who would 


be going from job to job with the membrane and taking the readings? 


we «is thatyait? 
I mean, is that how he would proceed? 


A. Yes, I suppose sO. 

Ow i Mave LOsLe.ly ,Os vou. 

Maye i) juetrLOngad minute, go back to the... 

.but you showed something 


bf caieterenmeeiall 


unfortunately, you have rubbed seeks Sey 
10 that looked like the Bell curve, and you talked about the median 


a little while ago, towards the end of your testimony. 


Ae) Les. 
QO. Wheat 1 wouldslike to ask of you is, could you 


give me an example in figures of what would happen if I set, say, 


You woulda reaG On =ne, one side, Ol vene 


1 emer S| cee ol 


re a median Of two tLabers? 
lefthand side, I presume, two minus down to, I suppose, minus 
one, as you said, minus one one, eS ie od 9 sa hg ers 


m. NO; now There is no minuses in dust 


concentrations. 
oe) ible aye you...looking at your example? 
n.? “Tne Less a Dels..s -ne minimum number of fibers 


20 


you will measure using the membrane filter method 1S point one. 


we say under point one, because we cannot rely 


Under point one, 
on the method to measure under pointe one. 


One would say, okay, why don't you sample for a 
sample 


long time and then you will get point zero ergqnit 1. you 


¢° and it will be reliable because you will get a 


for seven days, 


big mass of fibers on your Ei lters-: 
Yes, indeed you would get a big mass of fibers. 


would get a big mass of other data that would hide the 


so it would be unreadable. 


We also 


fibers £Lrom the microscopist, 
So the thing is that...what you want me to draw is 


30 
with the two fibers per cubic centimeter... 


: 
. 
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- 95 - Trugeau,’ Cr—-ex 
Q. Mmm-hmm. And then one, and then zero five, 


if you could do that for me. 
AoeeOh elecould...tiis;magain, is an assumption, 
but the higher the number, the more you are likely to get more 


and more a Bell shape. In 1970 when we used to sayan average 
the 


of twenty fibers or ten fibers, or I don't know how much, 
It was a statistic that made sense then, 


—_— 


average made sense. 


because we got close EOe seprobaply alOea normal distribution when 


10 the data was high. 
But nowadays, with the data low; we cacm ct 1gcr a4 


ee 


normal distribution. These type of curves I’m going to draw now 


exist with real data. They were shown by the Turner/Newell 


people in England at some symposium they had some years ago. 


The more and more you have, the better control, 


ana 


15 the more and more you will have askew distro bution. 


| Do I answer your question? Is this what you 


AGeraskingd sors 
Oe Sa 
A. So if you have an average here, the average 


Here it means a little bre less, vand 


SS 


ae may mean something, okay? 
here it means a lot less, and here it means nothing. 
QO. So if you are talking in terms Of averages, 


and if I talked in terms of say point five fibers per centimeter, 


what will happen with these curves? 
A. An average of point five fibers per cubic 
To sla talse statistic.  sinabas 


25 centimeter is not a Statrstic. 


Whats Lesa ys 
I say if you talk about point five as an average, 


you are not talking...you may talk sense for some other purposes, 


but.you are making a mistake, a statistical mistake, because you 


will never be able to build an average, a real average With a Gust 


30 
concentration around point five. Never, ever. You are going to 


| 
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- 96 - Trudeau, cr-ex 
A. (cont'd.) maybe be able to build a median around 
point five, because you are sure going to get a log normal 
distribution around point five, if the real concentration would 
DemacOUNnds DO ntti Ve. 
Q. You spoke in your evidence of the AIA membrane 
filter method which had been devised, and I think you, told us 


that you sat on the committee that designed that particular method? 


A. Yes. it was called the Dust Measurement 
Advisory Panel. It was...the chairman of that committee was 
Mr. Klaus Rowbuck from Germany. From many people...there was a 


guy from France, another one from England, another one from 
Australia, two people from United States, and...do. 1 forget 
anybody? I think I have everybody...and me. 


QO. INere  enere many Mectings of thatsparticular 


committee? 
A. Oh, three or four times a year. 
Q. Over what period of time? 
A. For this, we were able to produce, after 
two years of work, three worldwide symposiums. We had a symposium 


where all those members were conveyed, the members whose names 
are written in the acknowledgement. We had the first symposium 
where we started that thing in Baden-Steinach in Germany, in 
LO78or 1979, 1 can' fh) remember the dates. 

QO. When did this actually come out? 

Aw sthrsccame public,» 1 think, 2n.. no, £.was 
Suill there when fad themrirer, copy or 1,250 1c cane (ouLern 
March, 1980..°about, about. February, maybe or then...we were 
finished with it in January, 1980, because I remember translating 
Te eanto French waithomy erench partner win danvary 1950. 

Q. Isn't there another model that came out from 
the Central Reference System in England, recently? 


A. This [ read only about... Yes, indeed, there is 
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- 97 - Trudeawacr-ex 

A. (cont'd.) ‘another method! “that? rs) proposed by 
the...some English organization called the Central Reference Scheme. 

i didn't study the *methiod. Al] Piitiknow Ysiyee1 tas 
different from the AIA method.” My™“pornt®on that 1s, #thespeople 
that produced that new method have participated to the AIA, and 
they have agreed on the AIA method before, and I may say something 
harsh here, but I think those people™-are™there toagenerate research 
for research, or argumentation for argumentation, and they are not 
at all generating new knowledge with their new method...of what 
I read of it. To me the reference method published by the AIA 
is still good, and is good for a few years. 

I'm not Saying ‘that 1t%s tou going to.become 
obsolete in some years, but "what Pm saying 16 that 1t*s: the best 
we have now, and from what I read from the other method, I just 
dom tewike, 1b, 

I don't like that people generate research for 
research. It seems like we never end up with anything that will 
satisfy everybody. This makes a general...this satisfied everybody 
a vear ago and I don"t Know why"1t doesn =tesatisfyeevervbody Ssreiil 
Mowe Ine fact, 2t May motrsatisty tor veasons that.) don takuew, 
Duteitas rather, mnerirguing tozmes 

M. CASGRAIN: I have no further questions. Thank 
you very much, M. Trudeau. 

DR. DUPRE: I know you want to go shortly, M. 
Cascrain. <(1£ I -could Just interject™oner Lut lomMese ont nac 
comes out of your dialogue here, because M. Trudeau did say that 
he couldn't vouch that he was absolutely straight on with his 
memory on the standard. 

I just wanted to ask this: Part of the Quebec 
asbestos standard, as If understand it. Yeandsretried tokwrrte 1 
down as fast as I could while you were speaking...does involve 


not fibers, but milligrams, for example, for respirable dust? 
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ae), Ona Trudeau, cr-ex 
DR> DUPRE = (cont'd) Point EWOUuLOs pOInE fivever 
think, and I was just wondering...well, the QUES GLOne Simply 
wanted to ask was Ces = ee ry your view, Mr. 
knowledge of the industry, 


asbestos Standards, 


Trudeau, from your 

do you believe that in devising 
bearing in minds the kind Of Operations that 
are carried on not only in mines in milis, 


Orner kinds of manufacturing, 


but for that matter on 
do you believe that a standard should 
among ats components have not only a minimum fiber count. 


but also 
have some minima, really, 


that are applicable to dust, measured in 
milligrams? 


I ask this because I don't believe that the British 


have a component, a dust component in milligrams that are standard. 


A. No, they do not. 


But in my opinion, yes, I do believe in the standard 
both “in milligrams and in fibers: because... .buce again aatne 


Standard must state what the aim is of the standard. Tf you are 


looking only at the Se PUsure (Of "the worker. 


then you state only 
fibers per cubic centimeter. 


BUG eh vyou are aiming also at the 


general situation dustwise ina plane, then YOU want to aim at 


milligrams per cubic nNeter. 


ti would like t6 just say a few words on that 
because previously I had said that I would talk about Inipared 
Spectroscopy. I don't believe {Roasts ft 


It was believed when we set up that standard in 
Quebec that the development of the method by infrared 5 


pectroscopy 
was almost finished. In face, 


ENet Aantrared Spectroscopy method 


for analysis of the Samples was already routinely applicable an 


Germany, where they were taking into account that all the dust 


seen was asbestos because they were ina manufacturing industry. 
AY] "the* serpentine dust that was seen was asbestos. Okay? 
Because the infrared can very easily distinguish between serpentine 


and any other kind of dust, but infrared Spectroscopy does not 
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mt ge he her Trudeau, cr-ex 
A. (cont'd.) permit you to distinguish between 
chrysotile and lizardite and intigorite. It does not PEELE to 
do so because this method permits you to...it measures the 


vibrating motion in the bond between the oxygen and the hydrogen, 
and these bonds exist the same in all serpentines. 

SO we made...the Beaudry Commission, when we made 
that proposition, we thought that...we went to Germany, it worked 
well, and we thought it was readily applicable in the Province of 
Quebec, which it was not because we had so much a problem with 
serpentine, which was not fibrous. ~So this part of the standard 
was never appliéd, really, because of the lack Gf a method. 

see, a standard without a method. 

A=tays; eS the sate problem. X-rays.,.26 we 
would have intended to measure the same dust by Relays Obl prac! On, 
we would have had the same exact problem of not being able to 
dviterentiate the lizardite from the chrysotile. 

Now, to end that and say everything that I had 
announced, Chere is=titrativon,- using eA change in the dust, and 
there 1s "a~researcher” called "Claude Barbeau, Dr. Claude Barbeau, 
from Laval University. He claims that he can distinguish now 
all the serpentines, one from the other, and his method is proposed 
to the Commission for which I worked - it's not there anymore - 
for the Commission for which I worked. 

DRo UPPEN: “And fibers from nonfibers? 

THE WITNESS: Yes, yes. 

DR. UFFEN: Yes? 

THE WITNESS: Gravimetrically we will be...he 
pretends that he is able to distinguish the fibrous material from 
the nonfibrous material, analytically. 

It may work, it may not work. It's a matter of 
Vooking at 1t ana criticising if ifeit doeen' t work wand ite it 


works, well it might become the method that we want to use. We 
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- 100 - Trudeau, cr-ex 
Ap etCOUuL sa) = sate noOC suLe ver. 
Are there questions? 
5 DRO DUPRE: * "Miss Jolley” are "you next; Clr wir 


McNamee? 


bi 


Oh, counsel? 
MR. CUASKIN: #1 jyustewanted to "clarrty “ene record 


ay 


just in relation to the one comment, and I draw on Mr. Rowland's 
English experience to tell me, but as I understand it, Great 


ia Britain does have general dust levels which apply in all mining 


Operations that it may have. Just so that we... 
DR. DUPRE: In all mining operations? 
THE WITNESS: Oh, yes, they have standard for... 
DR. DUPRE: ~But an’ terms. of what, may. -ofF the 


asbestos standard in Britain, of course, involves, indeed, because 


i they don't have any asbestos mines, it involves nothing but 
: TrOmii ere 
THE WITNESS: Mmm-hmm. 
DR. DUPRE: Are there general dust standards that 
Rave been dppliced in Manulacturing Of processing 
20 MR. ROWLANDS: Yes, Mr. Chairman, you do have 
| general levels for people like sunglasses, etc. 
THE WITNESS: But I was asking your question only 
} for asbestos before. 
MISS JOLLEY: I just have a few questions. 
| 25 CROSS-EXAMINATION BY MISS JOLLEY 
OegiThe first one is, I am a Little “confused about 


the...l'm sorrys..thes L0UdmeyYousmentmenedswnienayousnwere 


introducing it to us this afternoon, I thought you said it was 


be-all 


being used for engineering controls, to identify leaks and things 


lakesthaty 
A. No, the Tyndallometer is used to identify leaks. 


8 


pS Ss 
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= LO) ap Trudeau, cr-ex 
A eeeCCOn ted. ebe Dem ROM= 0 io eomMateor OL... tes 

used mainly for the manager's purposes to know if his plant, his 
mill or his mine that he is managing is clean or not, and they 
were using the RDM-101 in order to get a quick answer on that. 


Tt gives you an. answer in’ four Minutes, so itis 


a —- — 


easy for the technician to go and get the data everyday. He 


doesn't have to spend half a day taking the sample. He does it 


v 


in ten, fifteen minutes, and he comes back...or he does it on 
10 every floor if the manager requires data for every floor. Things 
Pikeretat. 


= = 


QO. In Quebec, you have the different standards. 
One doesn't preclude the other? I mean, you can't choose between 


those... 


AS SOD nO. They arevals concurrent a neve 
15 apply concurrently. 
Q. I was fascinated by your description of the 
QAMA joint committee structure, and the actual union participation 


in the measuring. And this is of special interest to us because 


ey 


in fact the Hamm Commission pursued the idea of worker/auditors 

| 2G in that, and it was something we actually pushed for. 

Are these people full-time, the union technicians? 
Do they work full-time? 

AS §MOSE [OE them, yes.) Oh, yes. in rtactethey 

are, yes, an all. the mines, nowadays.) Lake is full-time, eellws.ves, 
they are all full-time people. 

25 Q. Right. Are they trained by the companies to do 


the actual testing? 


A. Yes, they are. They are sent to courses 
and not only courses on asbestos, but courses on noise and whatever 
other point of interest cola rechnician. in industrial@hyvqiene- 
In fact, we have an organization in Quebec similar 
a to the AIHA - the American Industrial Hygiene Association. We 


are not a chapter of the American Industrial Hygiene Association, but 


S—=-” = 9 
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= tO 2a Trudeau, cr-ex 

A. (cont'd.) we have an organization that have 
monthly seminars and it's funny to see that the asbestos mines 
people are there at every single seminar we give on any subject, 
and they come as a group, mostly. Most of the time, five to ten 
of them. 

Oo. “Ine industry would pay for the lost time for 
CASie LOO ON slic Courses re tCe Te thats alles 2 

Ae 2. Cor te know who pays for the lost tame. - 
* know they come, I know they get paid. I don't know if they are 
paid by the andustry=orsby their union: 

Mhey might. ... think* they would be valid by the 
enegustry, Okay?" But I Gust think = +1 never asred anybody, by whom 
Bre=/7oN palrd today. 


QO. Vo". be quite Nonest, that's an importance cuesti one 
J gq 


15 A. Yes, but you have to ask somebody who knows. 
OF Lam sOrnyja bm ine the wrong...) tie otiemerart 14m 
while they are working full-time as essentially worker/monitors 
or technicians in this field, they are being paid by the company, 
tev acer nOt™pardeby the union, 1S tiat Cron t 
A. Oh, no, they are paid by the company all the 
Z6 time. That's their job now. From the day they are hired to do 
EiQey et ceS*tiei re yobs 
On hor tay. clic ere yi caer, 
Ae iiey rare nor 1éalty hired bY the company.) they 


are named by their union. 
Oe OL ge PO ee LC Ge 


The other thing you made a specific point of saying, 


25 


of course they can't cover the whole plant in one day, and I think 
that's an important point for us. We are restricted to one day of 
monitoring, or one day of inspecting a plant a month, and that was 
an important statement that you made, because they are very big 

30/ operations. 


A. Yes. Well, some are very big, some are smaller. 


a (6/76) 7540-1171 


& gies (on etodd see 


vgtte = es woo yota See 
tte? =o 

WM .esdt 226! aisv tet Wag SFomy ytsetthal 4a? <0 
<0 hie eens: ‘oe (Padzwis Sis 16, ay 8 —_ 

t ,dmis sac) ef: 2a) sven crv aod) £1038 2 A 
ora vert BP wens. S/aeh ©, .Steq tet ‘yon? wood 7 ,amos: yee yond 
Aweien tery ye 29 ywIsee tise ats yd Bis 

nad VG bisy sd Slum yed? Ani) f..aipim esr 
onda «4 .vhedvnw bisles asyeh 1...ieid? tant = abd 1 (eho eee 
Velo? Bieq“ vey et6 

—@222000p @eersogn: ca a'IGK% .2aenon atin af oF CD 

sauce! oft ybocance 24p OF ered Poy sun jeey «A 

~@l 2286 1990 o43...ppotw fds newt sqrtee ms oe 
eyosinaw\testow pifelznsses as anlz-fic' priascw cree Gord Whi 
verge ott? yd hisq paled ere yells ,Sieit ara? nt EghistAtoas 2a 
‘aiipsa $end #1 .o*int. ard yet niay 4 Jom Sam gots 

ed> ish YAsanco SA? ya blaq ass pelts on 00° .a 
ab of bexid bre yers yeb ofo aost | oteday, tie esedt Jems 
4o¢ “bot 2*4b ,gedd 

~-sittde I Sap .saeh 6 | 


yout § .qre pion oerts yd beaid qlises 407 ate yee? ‘8 i 
anki theas ‘e eames $76 
- ddpin ei io @ 


spurge ko Jateg dittosgs cas age ahhas sedse sat 
» Bidar Bae jpohesorces Fagiaae onan eaisinl 
’ ia Contest 


Es o yne ie sf 


Te 


=: 7 ene 


| 
. 
int 


| 
| 


; 
as 


es EE 
—" 


aE ben Sassy aes 


hel 


10 


15 


20 


25 


30 


- 103 - Trudeau, cr-ex 

Ow (Rigits 

A. I think Johns-Manville in Asbestos hires close 
to two thousand people. You may ask...there is a Johns-Manville 
man here. 

M. CASGRAIN: I'm afraid he has left, so he can't 
answer any of your questions. 

MISS JOLLEY: Q. Well, in fact we will pursue this 
because we are absolutely fascinated by... 

THE WITNESS: A. It's from two thousand people to 
three hundred. So some are very big...well, big according to size, 
and some, they are not so big. Moyen enterprise, we would say in 
French. 

OvetCansitask youndn the’ Quebec, law is,this a 
requirement, of worker/technicians, worker/auditors, in addition 
to your joint committees? 

A. Yes, indeed. There is a new law that this 
Commission that I described before is the Commission on Health 
and Safety at Work. It is a new Commission that was named by 
the government to administer five laws, and within these five laws 
there is one law that is new, or rather new, it was voted in 
December, 1979, and it's called the Law on Health and Safety at 
Work, and better known as Bill 17 in Quebec. 

ThatwAct’ provides Vives ,cat’ makesiat, obligatory-to 
have. joint committees, and within the joint committee a labour 
representative is what we call a representant la prevention, and 
his’job™is to*inspecti ori prevent) leaks) and? sources, of contamination 
or risk’ within the workplace. 

Ole That inspectioniinciludes; being: able to); use 
monitoring equipment? 

Ae von wives: Not onilyte that} huge tismprovided by, 
regulation what type of equipment should be bought by the plants 


mnefchestvarlous! typessoPendistry =] Tot fonlyiasces tos) irout ailiehypes 
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- 104 - Trudeau, cr-ex 
Je (CONt d=) sol industery= 
Q. Clearly a training requirement would then go 
5 along with that? 
A. The training requirement goes along with it. 
It may be given by the Commission itself with...I showed Crs, 
the Formation Information Department is in Chakboe#0f Organizing 
the training of those people that need it, all of the costs of 
the employer, if there is a cost there to it, pay the people and 
10 things like that. 
Those regulations, I must be fair, are prepared, but 
they are not voted yet. We have a difficulty to make those kind 
Ge chirgs voted. 8 site". there 1 6 ea big change in the management 
Of Health and “Satety,-anda rt brings resistance, as normal. But 
atm Teast G's *a’ written matter in an Ack. 
bs Oe "lL MISt congratulate you on your Ace, too. 


iithink there area lot of “other aspects in VOUL ACE “that are 


quite excellent as well. 

A. Do you know that Act? I have a copy of it 
here somewhere. 
20 M. CASGRAIN: I think we are going to be really 
Out Of Our depth at vourstart getting into the various... 

MiSS* VOLUN?" No, I m= nocegoind to’. 


THE WITNESS: I'm very comfortable with that Act, 
SO 


M. CASGRAIN: So am I. I may interject, if you 


25 permit me, that the mining companies, in effect, put into force 


the joint inspection long before this new Bill 17 was put in. 
The companies themselves went out and arranged for the joint 
commutctcees and InSpections prior to Bali a7. 

THE WITNESS: The joint committees were formed, but 
the law provides now for specific duties and specific powers. The 


30 
joint committee is now responsible for naming the medical officer 
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- 105 - Trudeau, cr-ex 

THE WEENESS:) (Cont idzonirot, the ywompany.. itis 
not the management that names the medical officer, it's the 
Joint committee . Its) provided in the law. 

The jGintrconm tteemrsitalso responsible for the 
information program. It's also responsible for choosing the 
protective equipment which must be provided freely by the 
management. 

MISS SJOULEYicreO aper neely 2 

THE WITNESS: A. Oh, yes. 

Q. The management pays? 

A. The management pays for the protective 
equipment, yes, indeed. That's provided by regulation, and 
again these regulations then go farther now than at first, and 
ieshas toegostoe agsecondslecture: 

As I said, the Commission is very new. LAS 
since 1979, we first had to build our personnel, and now we are 
going into™thelrequillatdongbusiness.. But...and the institution 
business, but 10° s another ia. 

Of gPerhapsiwev ligcall vou bacgkseans Ehe next: phase 
when we talk about enforcement and potential. 

ALSS LE youl wantato call) somebodye bach to talk 
about Bill 17, I think there are better people at the Commission 
than myself to HalkMabout ate, Mveneutel Teel comtortable that 
doesn't mean I would be the best man to talk about it. 

Daan be itist seniors anda ls Cone tawants co 


de-emphasize that, because I thought that was a very important 


part of your testinony, Dut this morning yous indveavedmcomio iat 
yOu certainly werent here to take "a ‘Case tor™erther tie membrane 
filter, phase contrast microscope technique versus "TEM, but in 

some ways you did make a case against the TEM, and you didn't raise 
all of the shortcomings of the phase contrast microscope as well. 


30 
Would you agree that there are a number of 
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- 106 - Trudeau, cr-ex 

Q. (cont'd.) shortcomings of that technique as 
well? 

Ai NO’. 

Q. You wouldn't agree? 

A. In fact, I didn't want to make a case against 
TEM, and I wanted to make a case instead for the membrane filter 
method. I'm sorry if I gave a false impression. 

hOrMsure-tthere are? many ..snot many - “some 
disadvantages of the membrane filter method. The disadvantages 
are that its resolution Wsimot downtllas a limit to point two 
five micrometers limit of detection. But it's not a Shoreecoming. 
Younha ves to.iaverwithe that index, fand) that’ sal 12. 

To me all methods show an index of the concentration, 
and if a choice has to be made between all these indexes, the 
best choice is the membrane filter method. That's Tye DOr, 

The membrane filter method has its limits. It 
doesn't have its shortcomings. 

Over Weedidshave @xpert testimony’ that’ did “Suggest 
a great number of shortcomings last week, and that's why I... 

A.GvWell), I don't” agree with them, myself. 

MISSVVODLEYe.' That’ stall 1 have ‘to asks 

THE WITNESS: Thank you very much. 

DR. DUPRE: Mr. McNamee? 

MR. MCNAMEE: I believe I only have one question. 
CROSS-EXAMINATION BY MR. McNAMEE 

Q. I understand maybe Mr. Laskin already asked 
you while I was out making a phone call, but with respect to the 
coefficient correlation...on some of these tests they are 
obviously only isolated tests, maybe once a day or once a week, 
is there any...do you have any variation plus or minus ten or 
twenty-five percent for seasonal variations or the fact that you 

be 
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=e Ow ae Trudeau, cr-ex 

Q. (cont'd.) might be measuring at a time of the day 
when the dust conditions might not be representative...say if you 
are doing two measurements in the entire day, is there any factor 
you would say this is plus or minus twenty-five percent of what we 
consider the statistical average for the day, something like that? 

Do I make myself clear? 

Rey Yes, but pvouptalkedweabout va cocEitcient.or 
correlation. “iedidn tata of vany coerticient ob «corre latron. 

I talked about the coefficient of variation. 

O. Variation ys Jem sorry. 

Ae The coetiacrent of, variatlone s tore the, same 
sample measured by the same technician, for the sample measured 
by, Vvanilous: technicians. 

Now we are talking about another subject. We are 
talking about, gleb Ss. say. in weact whatiwvesareuask ings s the shape 
Ofte scestributiom Cvemia, Cav, wieatl com den tebe Silt could be 
any iiyang:. 

Your suggestion of twenty to twenty-five percent 
during one day makes sense. It makes sense, it's not something 
that will happen everyday, but it may happen that you have a 
twenty to twenty-five percent difference, real difference, in dust 
concentration within one day. It may happen because of various 
reasons - change of the ore or change of the rate of production, 
or change of whatever, or wear of the equipment, or it may have 
been pony salsotstatistical ly onga jrandom, basis, the variation, 
that there might be a,variation in,.the dust .concentration. 

But it is something different than...this variation 
is a real variation and not a variation between technicians. 

I talked about variations between technicians 
before, and not between one sample and another sample. 

QO. w¥esa., What tvou ane talking about, {the digcerence 


between, say, two samples measured by two technicians at the same 
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- 108 - Trudeau, cr-ex 

©. (contid.) time,eor byadifferent anstruments? 

A. If you take two samples measured by two different 
technicians at the same time, they are two different samples. You 
mean two samples that are taken aside? 

O- Nope meanzek lounderstandjnow what you said. 

I would understand that the more samples you take during the 
course of the week, you are closer to a mean or a median... 

A. A median. 

Oe - tne Crue median that vou woula cec-. 

A. Yes. But again, I would like to make very clear 
that when I talked about coefficient of variation it was on one 
slide measured by various technician. It was the same single slide 
that was measured, and they arrived at between fifteen and 
twenty-five percent difference on that same single slide. 

Phat ss whatel sard, ands i dLdn to seay etiae tie 
concentration in the plants was varying from fifteen to twenty-five 
percent." 1 don Ee think sleever saia tiat. 

Q. No. I'm sorry, I phrased it the wrong way. 

One other question. In the personal membrane filter 
sample, if you use the same type of filter...say that with one 
sample you want to use the electron microscope and the other sample 
you are going to” use” your optical microscope, do you use the 
same type of filter™or do vow use a =datrerent type of falter? 

A.6C AOU May use =the same™“type Of filter, ves, whiten 
Toa nest. Of cel Mitose hitters mm re pores tr ters bute 

Q. If you want to get two..say you wanted to test 
your electron, one sample by the electron and one by the optical 
microscope, two samples taken by the same person at the same time, 
would you have two personal samplers or would you use a sampler 
filter for each™one, oF would= vou. 7ust... 

A. No, on a filter you can make many types of 


analysis, on”one™friter, because you can=always cut*it. “You don"t 
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- 109 - Trudeau, cr-ex 
A. (cont'd.) need the whole filter to make all 
the analyses. 
5 MR *MCNAMER :"'"AlIT’right. “Thank you very “much. 
THE WITNESS: My pleasure. 
DR DUPRE: = "Thank you, -counse sk: 


Mr. Sampson? 
CROSS-EXAMINATION BY MR. SAMPSON 


10 O.- +L guess .Lo.would like ~toestant out by making sure 
I understand what this maximum concentration that is used in Quebec 
means. Does that mean that if a government inspector were to go 
into a mine and measure a worker, using a personal sample, for 
fifteen minutes and found that the concentration was in excess of... 
A. Five. 
US O. US Lt .<Biivestiberns penicascar, pba ethatuwould ye 
the basis for an immediate judgement that that plant was out of 
compliance? 
A.- EFe's, understoodtthatawayvies, Lt is anot wratten that 


way. 


30 O-eeHOW its, bi written? 

A. It's written (French description) and the 
Maximum LS, NOt. Lt/4S wEeEben -misi.... 

M.4 CASGRALN. s.Must iconip lay with ao. 

THE, WLINE SS: a Anh Yoy.. Watch echem max imumiconcentration 
admissible, and that's what is written. The maximum concentration 
25 is not defined. It may be thought since the regulation was almost 


a textual copy of the. ACGIH booklet,. Les «hought.-4s.being fa tteen 


minutes maximum, yes. 

Q. That's what the ACGIH booklet said? 

A. Yes. But again, when I testified earlier, we 
said that we understood it for a duration of the sample time, so 


3 : ‘ as : : 
: it was in the mining area..we never see that, a fifteen minute sample, 
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- 110 - Trudeau, cr-ex 
A. (cont'd.) because there is not enough dust most 
of the time to get valid data in fifteen minutes. So we...the 
5 inspectors and everybody, the time they choose is ninety minutes. 


Then they get some fibers on their filter that they can analyze, 


a —_—— EE EE rs 


and it's thought that if they go above five for that sample, they 
are out of compliance, yes. At five point one they are out of 
compliance. 


Q. As a practical matter, what does that mean that 


10 the average...for the average concentration that has to be 


EE a 


maintained in the workplace, in order to be sure that at any 

given hour on any given day, at any time of the year, that somebody 
rs not going to come" in and*find youeat tive point one or above, 
what average level do you have to maintain in the workplace in order 

: He to be reasonably sure that that won't happen? 

A. With all the limits that an average has, as I 

: Said pDeLore™. =. 

| Oo “lakitigualinu tat tnlLoO accounts) yes. 


A. Okay. It was thought that a yearly average of 


two would permirr you to...and now 1'm making...this 1s all written 
: 20 in the Beaudry Commission Report...an average of two would permit... 
a maximum of five over one sample duration would permit an average 
Of two, and two on a certain duration, but the: certain duration 
: TS not, cLred. “Again, this: sea lamic OL the te pOrer == tt cet. 
said if we think yearly or monthly, or whatever. But in our 
: understanding, when I was at the QAMA, it was a yearly average. 
2 Oo. okay. 
: AW lt Ss dittiecult co” bupild an averaye anyway, 
with one sample a year, but a maximum and an average then becomes 
: almost the same. 
Q. Let me ask you a related question on that. You 
answered a question earlier about the use of combining...the 


: advisability of combining fiber...a standard based on fiber counting 


! 
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Sra Ea We Trudeau, cr-ex 
Q. (cont'd.) with a standard based on gravimetric 
measurement techniques...and that's what the Quebec standard does, 
it combines those two types of measurement. 
Did you also say that the fundamental purpose of 
all of these individual standards that the MAC of five and the 


various gravimetric standard, is to get an average concentration 


a yy sy —— ——E ev 


in the workplace of two fibers? 
A. Yes. This is the objective, yes, as stated in 
10 our regulations. 
Q. Why did the Beaudry Commission feel as though 
they couldn't simplyarequire, as many standard cdo, I think, that... 
: simply set a standard saying that exposure shall not...that the 
average exposure shall not exceed two fibers? 


: A. Because they went into something else than 


15 exposure of the worker. They went into the dust control. When 

: they expressed a milligrams per cubic meter standard, it's a 
gust, concrol standard. It's not the exposure of the worker. 

A worker that works two hours a day in a specific 
place may be exposed to dust counts so that on an eight hour basis 
| he would not be...or on a ninety minute...he may work fifteen 
: oe minutes, where in ninety minutes he would be out of compliance, 
let's say. 
: In facteithej mi Din gmaphstnt this ist net...1t's 


badly stated. What I say is that where you have numerical fibers 


: per cubic centimeters, it is thought that you measure the exposure 
25 ofatheiworkeren Whenayoul measure: wrthe-.the objective that vou 
pursue when you measure with gravimetric instruments, you pursue 
acquality) controljofethesroraleplant withoute thexmeng-* theemen 
being aneor outyattysithe same... You have to all the time respect 
Ghat. 
This is the way I think it should be interpreted, 


: a but again, because we have a similar problem with these definitions 
now, I have set up a committee within my department working with the 
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aly Bi A Trudeau, cr-ex 
A. (cont'd.) inspectorate, as you saw. We are 
working with the inspectors, but we are not part of them, but now 
5 I have a committee in the Quebec Province with the inspectors. 


It's set up so that we define the words that we...and interpret 


them as we think they should be interpreted. 


Q. I'm not sure whether...let me ask it again 
and see if it comes out more clearly to me. Are these requirements, 
. let me just go back and read them - you said there's one of the 
10 Quebec requirements is a point two milligram per cubic meter 
Standard, for the return ar? 
Pee a. 
Q. Now, is that standard there because the Quebec 
or the Beaudry Commission, or the Quebec government, felt as 
: oe though that was a safe or acceptable level, or is it there because 


they felt as though that requirement would help ensure that a 

two fiber per c.c. standard would in fact be achieved in the plant? 

. A. LG WaSsnotning CO;dO™MwLth, Che two fiber, per 

enc. “iis standard 1S set Uo ter the ecurn, oir, anda. ts atioucit 
thac the return air should be as Clean as possible, specifically 

] 20 because it is returned to the workers. 

: The background measurement you'll get...in fact, 

we do fiber measurements in the plenum, and it's always below 

: point one, or most of the time below point one, okay? So that 


standard stated in respirable dust - not in asbestos dust, but in 


respirable dust - is stated there so that the return air is as 


25; clean as it can be when it is returned. 
QO. Of eyes Anotnen clarityang ouestion..) Loma not 
sure I followed the exchange you had a minute ago about the 
CoGrric lene Of Varia olon. 
You have given figures of about fifteen to twenty-five 
percent. fOr the Coerricient GL variation £Or the Couneing, asvec. oF 


: 
30 : 
the membrane filter method. Could you clarify exactly what the 
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- 113 - Trudeau, cr-ex 
QO. (cont'd.) ‘counting aspect includes? “And also 
where those figures come from? 

5 A. Okay. =#The counting aspects, at's the 
comprehension of the diverse attributes we give to a fiber. You 
Nave a Slide and you must count 1t.. You must count the fibers 
fonger than five microns, which have at that time when thats... 
made an experiment and when I made the experiment it was diameters 

- under five microns, and not three microns. We had in mind all 

the judgements that we were supposed to have onsplit fibers and 

agglomerates, and everything. 

Q. As specifiedin the AIA method? 
A. Yes, that we find in the AIA method. 
So, having that in mind we made a round robin, but 

15 it was not a real round robin. Every technician was in the same 

room and they had to examine all the same slides on the same 


microscope - same slides, same microscope - and we arrived at 


close...between fifteen and twenty-five percent difference as 
an average, as a coefficient of variation. 


A coefficient of variation ts defined as the standara 


ay deviation over the average, two statistics when you have a 
Gaussian, G1tStriDuclon.. (sO Guasslal G1Striputtonawasee. 
Q. Assumed? 
A. fs2.assumed., EVen If it wasn’ t really there, 
it was assumed for the purpose that we didn't know better, okay? 
se Q. So this was a very carefully-controlled 


experiment? 
A. The experiment, yes, was carefully controlled. 
What was less controlled is the interpretation of the data. 
We made one...the first report...,that was the first 
time we had everybody together. We had a training going from one 
30 Panbetouthe Other lab, but thens atone polntewe sald thot. spew. we 


are going to have everybody together and measure the fibers on the 
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- 114 - Trudeau, cr-ex 
A. (cont'd.) same microscopes, everybody. 
We got what we think was pretty good, between... 
5 that's it, close to twenty percent coefficient of variation, and 


that's what we aim at now that the people get permanent slides and 


ay ey a ey as 


things like that. We aim that on the permanent slides there never 


should be more than twenty percent, let's say, coefficient of 


_ 4 


variation after one round robin has been finished. 
I know some other data have been published that 

10 show a higher coefficient of variation, but people are not...in 
. those publications...people are not measuring the same thing and 
they have not been trained before where to start the counting, 
you know? Here, everything was set. They were always measuring 

the same field, even. 
3 QVSSBUE the broaders Ftneshigner ceocererc#ents of 
variation that you see in other published reports, and that 
Dr. Chatfield mentioned, for example, don't surprise vou, do they, 
in light of theJiactetchatnyoundon tthavetrightenowra rigid@eualyty 


control program to maintain consistency among laboratories? 


AMeSItGdcesn* t stlrprise me atyall. “in tact). I 

: 20 think it goes up to fifty percent when you have different trained... 
the technicians are trained differently, the membrane filter 

methodsmare different; and@things®like thats Lt may “go up "very 


: high. We are talking about coefficient of variation and not range. 


The range may be even higher than fifty percent. 


Q. But what do you mean by range? 
z8 A. Maximum less minimum. The maximum technician 
less the minimum technician is always higher than the coefficient 
of variation, because the coefficient of variation is a statistic 
built on standard deviation and the average. 

Q. Divided by the average? 
30 ARePGRiCnt. 
And the range is another statistic built on the 
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- 115 - Trudeau, cr-ex 

A. (cont'd.) maximum value and the minimum value 
VOU Oe t. 

O.. Oh, soethat. would cover the: enti resdistribution? 

A... Tt would..covern the entire, distribution, zight. 
So it's always higher, but again, it's not surprising since 
everybody uses a different method, and since everybody also 
measures different types of slides. 

Q. There would be additional variabilities built-in 
because, of differences in sampling, tor example? 

An Well snot,un Sampling nbutianethe treatmenc 
of the sample once taken. 

QO. sOkay...You mentioned a,couplesofetimes, this 
morning, I think, that the membrane filter method now is completely 


different than what it was in the 1960's, when it was first 


introduced? 

jee gy 

Q. You mentioned a couple of reasons why that is. 
One is better quality microscopes. I guess they have better 


resolution or something? 

A. Well, better optics.» We call che Mens aiow 
achromatic, that is not influenced by difference of wave length 
in the microscope. It's now truer than it was eleven years ago. 

Q. You also mentioned that technicians are 
better trained, that the counting rules... 

A. Oh, yes. Nowadays they do only that. There was 
a time when the technician would do a sample a year, or two samples 
a year, and they do more of it, they go to lectures at NIOSH in 
Cincinnati, they attend meetings, and they also talk to each other 
a lot. Not only are they better trained, but they are highly, 
probably, educated from the time...they not only learn their trade, 


but they understand it. 
0... Wouldseit bew2.i6 sounds tome Tike bothesohsthose 
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eo Trudeau, .er>ex% 

Ow (conted.) factors, and I don't know whether 
those are all the differences that exist between the 1960's and 
the present, but the two factors you have mentioned would tend 
GOvereagpem odsotetl me, uioecounds Likepmtomcesl tein igh er acibe Tr 
counts? 

A. This issasqualitative....qualitativelyral 
would say sure. 

Q. Would you have any guess on what that might 
be quantitatively? 

A. I don't have. All I know is that from full 
field examination to a graticule, it went up four times, I thank’, 
And mclen ef GoM. slesidOn, GaknOw. Probably again we are talking 
about fifty percent coefficient of variation with the technicians 
now, with several membrane filter methods While you are 
introducing a time lapse now here, there might be a big 
coefficient’ of variation, but it is for sure that measurements 
made with the methods and with the tools and by the technicians 
of the 1960's would be quite lower than the measurements made today 
with what is called the membrane filter Method weadade gus ciel 1 
nowadays. 

Que OK aY « 

A. But these are all assumptions. I think very 
fair assumptions and probably very much true assumptions, but 
who did the measurement, who did the comparison? Nobody. 

Q. On page 223 of tab four, you are ba Leander e:, 
I believe, I hope, about the AIA method? 

Au» Yes ae Wells athisawasewrit Gen. sachs exit t 
was written before the actual AIA method was published. So if 
you want to refer to the AIA method, I would urge you to refer 
COG et ca LLY. 

Q. Well, I was just going to ask about something 


you say here. You say, "The method is presently being examined 
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mie HEADIN Ke Trudeau, cr-ex 

QO, conto.) wlbvean, International, team orlexperts 

to look critically at the proposal”. 

I was wondering whether that examination has been 
completed or...what international team of experts was looking at 
the method and how far have they proceeded in terms of their 
evaluation? 

NeeiWell that seit  leostarted ftojsay Derore thac 
there was a Dust Measurement Advisory Panel...six members, five to 
six members...and we met three times or four times a year, working 
onethac. 

The meetings were in order to write drafts, presented 
to experts worldwide. Those experts were invited to symposiums... 
we held three symposiums - one in Welan Steinach in Germany, 
one other in Washington, D.C. six months later, and a final one 
in Cannes, in. France. They came from all over the world, all 
those people that are mentioned in the acknowledgement, and some 
of the people who are not mentioned in the acknowledgement were 
also asked for their comments, and they produced comments and 
suggestions to the Dust Measurement Advisory Panel that, with 
the help of those comments and suggestions, built this. 

This fine! product 1s very much different from 
the first draft we had proposed to the international community. 

Q. So the AIA method you are talking about in 
this particular paper is not the same thing that was finally 
adopted? 

A. Not exactly, because this was from one draft, 
ance this ts ther gina tthingem el tus NOt. elites ay Devel arie hoses 
not from the first draft. It's from one of the final drafts, but 
isGsanotsthe. Same as this exactly. 

QO. Okay. But the international team you are 
talking about is really the Dust Measurement Advisory Panel, 


which was evaluating the drafts in order to produce a final 
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- 118 - Trudeau, cr-ex 

Q. (cont'd.) set of recommendations? 

A. They were the comments and suggestions of the 
international community in order to make a decision. They were 
the decision makers, consensus makers. 

Q. Has the AIA method been adopted in a the 
Standards of any jurisdictions that you know of? I know you said 
thet yourdidn' &t feel... 

A” My answer is no, not that I know of. 

Oe Okay. 

Ae | SUCH LUemadysbDe.  Tdotut, KNOW, 2 trace... of 
would like to see what is going on in Europe. Maybe those people 
here at the taple know what is- going on in Europe. 

O. Lf JUSt have one last’ question, of subject. 

During an exchange with Chairman Dupre, you talked 
about the idea of, 1f you had a] Standard that specitied dvrferent 
tevels Tor different t1becs, hat) yvouscould, oncera year, sqorinto 
a plant and determine what the mix of those different fibers is 
in a dust cloud and then assume that mix, for some period of time, 
absence of change in the process, and use the membrane filter 
method. When he appeared here, Dr. Chatfield suggested that 
there might be some circumstances where that kind of approach 
might not work. He said specifically there may be some process 
am, the plant where you ate Using entirely crocidolite, "for example, 
for which maybe you would set a lower standard, and to use that 
mix, that sort of weighted standard to that kind of operation 
wouldn't be appropriate. 

I just wanted to ask you whether or not in doing 
this sort of annual assessment of the relative concentration of 
various fiber types in the dust cloud, whether you couldn't make 
that assessment on a process-by-process basis? 

A. Sure. You have to use your judgement. You 


have to use your Knowledge Ol the= process. Exactly.) = Going eLron..s 
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- 119 - Trudeau, cr-ex 

A. (Contid.) exactly like you say... .processs, Co 
process. In French we have to describe by poste de travail. 
Poste de travail is a location, and in that location you make a 
judgement if itsis pall thessame.\ If 1tpas noteadlethe same, then 
VOousoi1 vide that. 1ocatlon into, two Dpabtc a bOresUne. 

There wJs,a lot of-2 this science Ore industrial 
hygiene, it leaves part to judgement, as any other science, and 
you have to use your judgement. Sure. I agree with you. 

10 i cor nots believe, thatabDre, in taCta taDrosGnacrtield 
has ~saldethat.. - do not agree, because we can go from process 
to process very easily...or assume a hundred percent crocidolite 
in that process without even making a measurement, and assume. 
Tf it's,only, crocidolite there, vou havesto assumes ashundred 
percent crodidolite. You don't have to ask somebody that would 

15 charge you a thousand dollars per sample to tell you that it's 
Aarau. YoulknOwW elias. 

con I guess I asked the question because I 
believe it has been proposed - perhaps it's inthe Ontario 
government proposal - that where you have a mixed environment 
that you have to...that the lower standard would have to be 

” complied with. 

For example, if you had fifty percent crocidobite 
and titty percent chrysotile, Ene entire eprocess would ghave. ce 
comply with the more stringent crocidolite standard. 

Awe Lbhseanothner option... DL don = navestoumake 

25 a judgement on that. It’s san option ithat is severy.- 1 fetheyedo 
make that choice, thats their choice. 

QO. \But 1t's not unfeasible to .set .a mixed or 
sort of a weighted standard in those kinds of situations? 

Aa pli waOrLec wit svou. 

MRa iSAMPSON: 2 Thats cal lel have. 

30 DR. DUPRE: Thank you, Mr. Sampson. 


Dr. UEfen? 
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- 120 - Trudeau, cr-ex 

DR. SUPREEN: No, I had a good go this morning. 

DR. DUPRE: Dr. Mustard? No? 

Just) one question, if 1 might. .1t'°s on Che business 
of measuring milligrams of dust along with the asbestos aMleye ye 
Situation. Could I ask vou uhis, and I realize: tne distinct ron 
that you have drawn, but what is going with the milligram standard 
in Quebec simply has to do with the quality of respirable al Gwe caulse 
Tis) the 1 Teturn arr. 
10 Tt would like to ask you this, inwan asbes os 
plant, all right, where you Neve. ..you are Goings Eos have part lcular 
reason to be concerned about your background air, your background 
is part oO: tne Situation... .15 sthere noc something that can be 
particularly valuable in terms of measuring dust simply because, 
as I would understand it from a lesson I may not have digested 
us wholly from another visiting professor, the measurement of dust 
is going to give you perhaps two things. Whatever Vey e 
dust would include, I guess, the kind of fibers shorter than 
Point one micron. sit might also include, as I would understand 
it, some of the configurations of Eibers thats Wien. Optical 
20 microscopy may just, as I understand it, appear as a lump, ate 
which point it may be discounted as a fiber altogether, as I 
understand it, or on the other hand there is another WlLtncrakt 
measurement and you say well, maybe that's eight fibers, you know, 
because the assumption... 

THE WITNESS: That's what is called the English 
25 PEOvOst tion tice lass Eng bush proposi+10n, Of that ecugnt fivera. 
DR. DUPRE- Right. If for your background air 


you are making a gravimetric measurement to meet some kind of 
a milligram standard, would it be so that what you at least would 
ensure is that in your respirable air, whiiech 2s not to exceca, 
let's say, two milligrams, a certain potential amount of these 


re phenomena, along with, of course, all the other things that’ make 
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- 121 - Trudeau, cr-ex 
DR. DUPRE: (cont'd.) up the dust would be 


controlled? 
Of course there would be some asbestos particles 
: Or fibers that you will...or fibrils or whatever... 
THE WITNESS: Yes, that would be accounted for... 
DR. DUPRE: =...in the total volume of dust? 
THE WITNESS: Sure. Yes, but again, I would like 
to comment on this answer - not give a blunt yes. 
40 The comment is, the fibers that are short and thin 


do not account for much weight anyway. So that's first. 

Second, the agglomerate or conglomerate, call ie 
what you want, there might be a piece of actual, the actual 
volume, and yes, they do account...they make for a2 respirable 
part of it because the measurement is in milligrams per cubic 

15 meter. Those agglomerates, if they really exist in the atmosphere, 
they won't go through the dust separator. TheyewhLldiestop at .the 
dust separator. 

If they go through the dust separator —- Enat as; 
if they are respirable — then they gwullabe accounted for, yes, 
in the gravimetric counting. 


20 DR. UFFEN: Could we call them globular clusters 


and join in with the cosmologists? 

THE WITNESS: You may call them as you want, but 
define your word. 

DR. UFFEN: I think if we call them globular 
clusters we will Have all the cosmologists in the world worried. 

DR. DUPRE: “You've had <a long day, Mr. Trudeau. 
| THE WITNESS: Yes. 

(REPORTER'S NOTE: Brief exchange in French 


25 


| between the Chairman and the Witness.) 


DR. DUPRE: Happy weekend, class. I understand, 
30 
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alee 
DR. DUPRE: (cont'd.) counsel, we reconvene 
ten o'clock on Monday morning. Is that correct? 
MRestuASWLNeeBCOULeCL. 
DReDUPREC thanks you. 
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